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2344606 

WEULBORE CASING 
Cross Reference To Related Applications 

This application dams the benefit of the filing date of ILS. Provisional 
Patent Application Serial Number 60/111,293, attorney docket number 25791.3, 
filed on 12/7/1998, the disclosure of which is incorporated herein by reference. 
Background of the Invention 
This invention relates generally to weDbore casings, and in particular to 
wellbore casings that are formed using expandable tubing. 

Conv e n tion ally, when a weHbare is created, a number of casings are 
5 installed in the borehole to prev^ 
nndesired outflow of drfflingfhiid into to 

formation into the borehole. The borehole Is drilled in intervals whereby a casing 
which is to be installed in a lower borate intend 

installed casing of an upper borehole interval. As a consequence of this procedure 
10 the casing of the lower interval is of smaller diameter than the casing of the upper 
interval. Thus, the casings are in a nested arrangement with casing diameters 
decreasing in downward direction. Cement annuli are provided between the outer 
surfaces of the easily 

walL As a consequence of this nested arrangement a relatively large borehole 
15 diameter is required at the upper part of the wellbore. Such a large borehole 
diameter involves increased costs due to hsavy casing hunrflmp equipment, large 
drill bits and increased volumes of drilling fluid and drill cuttings. Moreover, 
in c re as ed drilling rig time is involved due to required cement pumping, cement 
hardening, required equipment changes dne to large variations in hole diameters 
20 drilled in the course of the well, and the large volume of cuttings drilled and 
removed. 

The present invention is directed to overcoming one or more of the 
limitations of the existing procedures for forming new sedicms of cas^ in a 
wellbore. 

25 Summary of the Invention 

According to one aspect of the present invention, a method of forming a 
wellbore casing is provided that innfa^ 



in t^borefooll©, injecting 

the liner in the bore&ole by esfcrudiag the Hae? off of th/s Eaaadrsl 

Aecordiiog £o another aspect of the present invsn&on, a method of forming 
a wUkor© casing is provided that includes drilling oat a mm section of the 
5 borehole acgacent to the alre^ 
then placed into the am Dsc&oa of fche borehok rath the tub^larl^^ 
an already esriflfcmg cfltsamg. A faardercalble fiuidic sealing material ia kjjected into 
anamdl&rrajpcmbet'eT^^ 

10 fe iEtaMi^ fcofot^ 

W£E$z®L A EOT hsEodsaobl© Suidie m&tegiQi is i^jseted fefco fes interior 
re^aof(&QfeBb*ate!^ ThQ^2h^sMjB^^<s^M^oEof 
the maadreL The o^erikajp befceseen the tubular lines? tmd the already scistiag 
casing is sealed. The tubular Sine? is suppoirted by overlap with the already 

15 esiafcing easing. The mandrel is resaffffed from the borehole. Th®iategrftyafthe 
seal of the o^sstep between the tabular line? and the alr^i^y esastsog' easing is 
tested. At least a portion of the second q mum tifty of the hardenable fitaddic sealing 
materM is remold from £he interior of the tubular User. The mrnrnmng portions 
of tSie fitnidie Ib&rdeaable Qmdic sealing material are cured. At least a portion of 

20 «ared iSuidic harderoble selling mss^spM ^7itMn the tubular Masr is sremOTsd. 

Assorriling to meshes a^pegt cf the present indention, on opposato fix? 
expanding a tubular member is podded that includes a support member, a 
ma£Mke&,atub\^membeF t imd&ah^ Tbssiappm^mssmb^m 
passage. The mandrel is coupled to the support member and includes a second 

25 fluidpassaga The feubukr member is coupled to tte 

to tta tubular Mner^ia^^ The Srst, second and thkd 

fluM pssssgea ore opsrsbjy coup&sd. 

According to mnoftfrgr street of the present isroentbn, on agiparafcias for 
esp&ading a tubular member is provided that includes a support mimto p on 

30 esg^dafale mandrel, a tribrcato 

The support saomber iagWes a S^SB^p^3SS^Q f £SGamdS^'pssm^ 9 im&a 
fio^ control ^allve coupled to the first and second fluid passages. The espondabUe 
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mandrel is coupled to the ss^rtmem^ ^ 
tabular msmber is coupled to &e mandrel sad mtetadss one or more se&liag 
elements. The shoe k coupled to the tu^^ 

psausBgB. The at leas* one sealing naemher as adapted to prevent the entiy of 
5 foreign material into imi^^ ■ 

Aarardsag to another sss^sst fcfcs present M^igoi^amotMof joiaiag 
a second Mratar Ensmbar to a finS taSrts nasaate, the fint Wnik member 
having an inner diameter greater than ©a cute? diam^of the sscoad tubular 
member, provided that ine^^ 
10 oftbscss^tM^aKi^te. A-po^i^^^Msaoirsfs^offlof Sheeeeond 
tubular membs?la presssEiasd w& ^cs^M^aosatoiaej^^offof 



According to another of th© present in^ABDiMoa, a tubular lines- is 
provided Oat includes an annular member ba^ oaa or more sealmg mainberB 
16 at^eadporfctonofttaannuisrmsa^ 
at an ead portion of the annular member. 

According to another aspect of the present invention, a \seHbora casing is 
provided that includes a tubular liner and an annular body of a cured fluMk 
sealing material. Ttm tubular fine? is msmed by the pro^ of extruding the 
20 tubular liner offef a maadreL 

Aeeordiag to anoths? ax^tsst of the present tavOTtsca, a tie4»ack liner ite 
lining an ejdstmgwenboreca^ 

snaulkrbcdyofe^iuidieegali^ tubular Im® is foreaed by the 

of extruding tbetubutelm^ The annular body of a 

25 cured fluidteira^materM is 
^^ssardingtoaaoth® 
espandmg a tubular n^ 

mandrel, afeabttememberandaehse. ^csttppfflffemsmbsfedludesaiiEst^ 
parage. mimani^ta coupled to the aoiB^msmb^^ !k mandrel includes 
30 a raid fluid passage operehfr eoupled to fee first feM passage, an interior 
portion, and aaestenor portion, ^mt^por^c^feamaadsdbdrftole. 
T^tabularmemberiseous^tot^ Wm&ma is coupled to the tubular 
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member. The shoe includes a third fluid passage operabry coupled to the second 
fluid passage, an interior portion, and an exterior portion. The interior portion of 
theshoeisdrillable. 
Brief Description of the Drawings 
5 FIG. lisafragmentary cross-sectional view il^^ 

section of a well borehole. 

FIG. 2 isa fragmentary cross-sectional view fflustrating the placement of an 
embodiment of an apparatus for creating a casing within the new section of the 
well borehole. 

10 FIG . 3 is a fragmentary cross-sectional view illustrating the injection of a 
first quantity of * h r"*™ *™» fhiidic aealing material into the new section of the 

well borehole. 

nG. 3a is another fragmentary ca^oss-sec^ 
of a first quantity of a haidenabte fluidic sealing material into the new section of 

15 the well borehole. 

FIG. 4 is a fragmentary cross-sectional view illustrating the injection of a 
second quantity of a hardenable fluidic sealing material into the new section of the 
well borehole. 

FIG. 5 is a fragmentary cross-sectional view illustrating the drilling out of 
20 a portion of the cured harien^ 
the well borehole. 

FIG. 6 is a cross-sectional view of an embodiment of the overlapping joint 
b*t i| ' r * >gm adjacent tubular members. 

FIG. 7 is a fragmentary cross-sectional view of a preferred embodiment of 
25 the apparatus for creating a casing within a well borehole. 

FIG. 8 is a fragmentary cross-sectional illustration of the placement of an 
expanded tubular member within another tubular member. 

FIG. 9 is a cross-sectional illustration of a preferred embodiment of an 
apparatus for forming a casing including a drillable mandrel and shoe. 
30 FIG. 9a is another cross-sectional illustration of the apparatus of FIG. 9. 

FIG. 9b is another cross-sectional ffiustration of the apparatus of BIG. 9. 
FIG. 9c is another cross-sectional illustration of the apparatus of FIG. 9. 
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FIG. 10a is a cross-sectional fflusfaratum of a wellbare including a pair of 
adjacent overlapping casings. 

FIG. 10b is a cross-sectional illustration of an apparatus and method for 
creating a tie-back liner using an expandible tubular member. 
S FIG. 10c is a cross-sectional ill^^ 

material into the annular region between the tabular member and the existing 
casing 

FIG. lOd is a cross-sectional illustration of the pressurizing of the interior 
of the tubular member below the mandrel 
10 FIG. lOe is a cross-sectional illustration of the extrusion of the tubular 
member off of the mandrel. 

FIG. lOf is a cross-sectional illustration of the Ma-back liner before drilling 
out the shoe and packer. 

FIG. lOg is a cross-sectional illustration of the completed tie-back liner 
15 created using an expandable tubular member. 

FIG. 11a is a fragmentary cross-sectional view jflnstratrng the drilling of a 
new section of a well borehole. 

FIG. lib is a fragmentary cross-sectional view illustrating the placement of 
an embodiment of an apparatus for hanging a tubular liner within the new section 
20 of the well borehole. 

FIG. 11c is a fragmentary crags ■sectional view jBostrattng the injection of 
a first q^frnffiy of a hardamaMe floffic «mKtut material *he ™»w section of the 
well borehole. 

FIG. 1 Id is a fragmentary cross-sectional view illustrating the introduction 
25 of a wiper dart into the new section of the well borehole. 

FIG, lie is a fragmentary croan sectional view flhistrating the injection of 
a second quantity of a hardenahle ftuidir, sealing material into the new section of 
the well borehole. 

FIG. llf tea fragmentary cross-sectional view flhistrating the completion 
30 of the tubular liner. 



An apparatus and method for fomiag a toI&ot^ casaag within a 
stabterrmean formation is provided Tbs opprakis and method permits a 
^alSboire easing to be formed in a subterranean formation by pterin & tubular 
5 smte and a mandirel in a ne^ section of a TOdDbara, and to extruding the 
tubular memb^* off of £he mandrel by prt^usigiag sin interior porfcion of the 
tubular memfcsF. Tfre apparatus and method ftnr&asr pszamSfes adjacent fcabmlar 
members in the syelbore to be joini^ 
and or gas passage. The apparatus and leasts 
10 mosaic to to 

tuMw memkss 5 into engagement rath ©rd^ssg MMku? saaaakair. Tto 
apparatus and xss^cd ftarther m5aiEnisG£ fea redug&on in feo hoS© sas© of the 
<otM&os-© m?m% nessssfeted by the aMMcsa of new mtio™ of wsHbare <srasig. 
An ©ppsmfeus end method for forming a Me-back liner wiiag an espandablle 
15 tubular member is alao provided. The appssmtus sad method psmfe a tSe-baek 
liner to be created by extruding a ti^^ 

and interior portion of the tubular member. In this manner, a tie-back Maer is 
product. The apparatus and method further permits ac^aemt tubular meffifoers 
in £ha woMborQ to be joined using an crods^ia^ joint that pmmafia ffluM and/or 

20 gasp@*KS3ge. The apparatus ©nd isi^feod toiler pssmts a njsu t^ute msmb^ 1 
to be supported by an ssisfcing tubuEor saoaste by sspondiiag the iasw feribmSar 
member into eagagsmenS tTith the existing tubular member. 

An app&siaita and method for 
that includes an expandable tubular member, mandrel and a shoe. Inapreferred 

25 embodiment, the infcssibr 
permifctlte interior portfo^ 

may be easily removed. 

Am ap^psra^os and method for hanging an espssrdabBe tubular liner in a 
30 ^yeHbore is also pnraded. The apparatus and method permit a tubular Mner to be 
attach^ to an eeds^ing section of casing. T^ apparatus ond method fiartherhav© 
application to the joining of tubular members in general. 



BeteziagisjiSa%to Figs. 1-5, mesabcdimeBfc of aa apparatus <aad method 
&r Somaag a tjssHjos® easing ^Ma a sutaaaeaa &ma£kra will n<m be 
dessibsiL Asflhxsfe^ml^^awamto^l^ 

£oraa®aoa 105. Hie -EAEUbora ICO iacbfe aa os^^sgsassd section 110 having a 
S ^Mhreszi^llSc^mamivih^m^ki^^&m^t ISO. 

2a mpte to (Ested Ghe wgffims© 100 Sato tha ^tomstsan fonnatioa 105, 
a <MH gfeaag 12§ is msd m a mffl EsKjiwa saaaasr to &al ©safe aaaterisil from t&e 
SBbtsrrsnesm fcsasa&oa ICS to focm a ssswe^SoalSO. 



? a raellbafig essag in 
10 arabtessaa^ 

•260. 



15 Tim espawMstei mmSsal 205 m <smg$&& to sad GJS&pcsfced by the support 

■250. Tha asEnim^lia masa^ 



number of ©aaraational mmasesm% creslSabi® gspaadable mandrels saodafied nn 
aecosrdaaes zMh gfca toachfetga of tfca psesat ik^csay®. En a pnafanrBd 
20 ™BhkB^ 

dtetea m UJ. Pofcaafi No. §,848„©86» &s eaatafc, rfOatea aas looospamted 
asssim by raferaaesi, naajdJ&sd fea aemEdaass with tfcs fesacbiags of the present 



1tetalbitoaeaabOT210iai^^ ^ 
25 tai5^maab3F21®is<B^^ 

p&ssfcfc feBlaa^EfflsJsg. Ja a pBefessBfi esaBwdiiasHit, Sbe feWar mesmte- 210 Ss 
SO ^rfe^fc^OCTOMord^ton^ Thainner 
^^<to^of^tostoto 

*P3»rasBn^0.7Sto47to^ InapxeferaJ 



embodiment, the in^ 

©bout 3 to 15.5 iaeheg ©ad 3.5 to 16 inches, vssp&&M& in order to optimally 
pxwide minimal telescoping effect in the most commonly drilled wdlbore sizes. 
The tubular member 210 preferably comprises a solid member. 
5 la a preferred embodiment, the ®ndportioa280 of th© tubular member 210 
is slotted, perforated, of otherwise modified to catch or nio^ Smm the maadral 205 
^yhea at compbteQ She esferusaon of tanbukr member 210. In a preferred 
embodiment, the. length of the tubular member 210 is limited to minimise the 
possMifly ofbockSiag. For iypkal tabula? mssasbar 210 msateriril^ tbe leagfc 

The shoe 8 IS is coupled to the (expandable moadlre!! SOS and the fcabuta* 
member 210. The s&oe 215 inefcato SuM passage 340. The shoe 215 may 
comprise any number off com^tional comsaereaally available shoes such as, for 

15 example, Super SealH^^ 

with a sealing steswe for a l&teh dOOTi plug modified in sa^dance with the 
teachings of the present disclosure. In a preferred embodiment, the shea 216 
comprises an ahiminum down-jet guide shoe with a ssaliag sleewe for a Meh-do<mx 
piug aTOskble feom Halliburton Energy Seraees in Dallas, TX, modified in 

20 aeeoxttacs raSS* &® teiehiags off th© prasssat dkdosur®, m ©Eds? to optimally g^Me 
the *k Bffissaber 210 in the ^aibore, c^Kmallly pssmd© on adisqtaiate C3&1 
befc^saa the interior and estertordian^ 

tubular members, and to optimally tShm the complete drill out of the shoe ©ad 
plug after the completion of fee cementing and expansion operations. 

25 flmapffrfisrs^ 

side cutlet por£s m toidic ^mxmmMsitioia rath &s fluH passage $M. KntMs 
Taranner,theshG3^^ 

regioaout^^shoe215aaidtub^ Inapr^erir^eBibodteszn^ 
the shoe 215 includes the fluid passage 240 having tm inlst geometry that can 
30 rei^&darftaad/oraban Mthismamsr,^itaMpQ^ffB240 
canbsoptfmaltyssate^ 
into the fhrid pa^ge 230. 



Ks© So , wffir cop Esal 220 is ©osxg*£sril fco eiacS ©ngijporfced fay support xaesobsr 
250. Tito cup sad 220 jib^ 

s^sgioa ©f £2^ tobi!!]^ membsF 210 adlj&ss&S to fee (SspMaMs mradreJ 205. Tits 
tourer cop seal 220 ms& mmpnm ®w sraalteg? of ©Dsx^afiomi eommeEdally 
5 available cap seals smeh as, for egsamjpte, TO caps, or Sslssfcm XsijscGioE Packer 
(SIP) @aps saodiS^fl Sa ©csordeaeg te^himgs of &s prggemfc d5sdlG®s2pe. ■ 2n 

a jprrf©nx^ (smlj^^dfeontj Ss® Howe? exagj csaJl 220 ©b^]ce££33 aSDDP £2al, oroaMsle 

250- l^if^^rf^F^i^ 

ci^tefif ^ ^afe^ smaSj^ 210. Tks <a®p » ^ esmpfe mj 

eaps or SUP cups sacdMiefi m aeeordaa©© -m&h terfnsa^ of feSxs jprassat 
IS dketoam Ea a (ssalboSiSs^g^ &s tappsr ©sp csa! 235 (ssnaprk^ a S3? 

cup , muUbte feom Mffia^^ 

block t^en^ offeree^ 

The fluid passag® 230 permits ffliaMk imafcsdaSs.to to te&ssporfcsd to find 

feom^Mteiforrggioa^^ 
20 205. T&a 2kod passage 230 5s emaptaa to oM pss&ta^ \^ifeSa fe© s&ppasi 

sa^abor 250 sxnd ISfes qs^ssskSqM© SQQ235dfc3& 2©5. Tfos fSsM jpo^jg© ^0 prsfeEEjWiy 

maadzQl205. Ttel^pass^^ 
25 TbafihMp©s^ 

mto sad ps^^os Emgmg few* ctosfc 0 fo> ®M® gdtossfeta&s 0 to §>,009 

90 ^l^fcofaolgeolllgpss. 

3tofflinMpas£^2^p2m^iQ^^ 
pmmgz 230. la fcMs saaxmer, dtat^pkssss^fc of cptparaifcias 20© wilSm £hs 
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new eeetioa 130 off the wefflxsre 100, floidie materials 255 forced up the fluid 
psssage 230 eaa be ireleased iato the wellbore 100 dwtra the tobalsr member 210 
tfcg^mlaimi^Eair^ The ffiaM passage 

235 is coupled to and positioned within tha support mesaber 250. The Quid 
5 pa^iga is fourths? Qaidisiy emaplstl So the Sluid pa^ge 230. 

The Said paisage 236 profesbly mdmdes a contra! rafaa for eeatrollably 
ops^asMe!o^toflfflMi?®^®B2S5. M a pr^srr5dembcd5m®B£,tSss control 
^j^jspjsBSSjnraada^^ The 
S^ps5^2355spse2^^ 
10 offflsasgiijGBataaSOO. 

The floid passa^ 235 is ps^eifOS% C23ee&& ^©51^®!^™^^^ 
am? rstos aad presssxes m>$ag &om ^t0to®.00©gata«*Bimto^0 to 
9,000 psi fa order to ?«Suee the dsag oa the apparatus SOO taimgfaaetioafato 
the nosy esefcion ISO off the wellbore 100 end to minimise surge pressures oa the 
15 mawwaHfcorasectaoa ISO. 

The Said passage 240 permits ffhndic matBsto to bs tsoa^tortsd to aad 
from the region esfcerior to the tubular member 210 sad shoe 215. The fluid 
passage 240 5s coupled to aad positioned within the dice 215 in filaidk 
^mmemfcation with the interior regfon off the tobular membar 210 below the 
20 ■pnttfe ratal Mfc The W paesags 240 peteahfe has a raoss-ESBtioaal 
.^taM&pesmitsapte&oroth©!^^ 

to thereby Mocfcffurth^pas^offlui^ Sa this manner, the interior 

ffggioa of Ste tabular member 210 bellow the expandable mandrel 205 cam be 
fiuididyisoktedfomther^ Thispermits 
25 the mfc^r region off the tubular member 210 below the espaadablemamdraS 205 
tobeprasaurissd. The fluid passage 240 is preferably portioned sabstaatially 



The fluid passage 240 is preferably selected to eoaw materials such as 



30 toS.raftgaHoaaMmutsaiadOtoO,^ 
s^fcsfe^ the tabular ms^ 

100 with fluidie materials, fa a preferred embodiment, the fluid passage 240 
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mcksdes Met gzvmsUy fefaaft csua recasts a dart aad/os* q fcal ossling membsr. 
SafehisraMMn^^ 

and/or ball esaliag desoento into tlx© $nM passage 230. 

Tihe seals 245 ©re etwapkti to ami s&jpptsrfced by an end povUon 260 of the 
5 tubiiUarmsQnlb^SlO. % 
of tfee end por&on 2&D of t&s foaWo^ EK^albs? 210. Tine esqIs 245 pennit tfae 
ow?kOTmg|oia& kztemm ^rd psstaoa 270 of easing MS and poir&on 

any mik of mrosttScmal mmm^ds^ cmskM® csals ^eh ©s, for ©sample, 

to prerai© a Jlc^ IbssiEiss Ssi^&^s^© ^^s^s^ t^® of 

fcmirater memto 210 ©nd £h© 270 of&s easting efl&faag 115, 
15 Ira a. pins&OT^ <Embc^ 

a ssxf&desifc &ktioml Store© to smpporfc GepissM SuRmfcr member §10 torn fcfos 
existing casmg 115. In a praf&nred ©Eibcfitaenfc, £b® fetefcicmal force op^m% 
-••~\ prorated by &e seals 245 ranges &om steafc 1,000 to 1,090,000 M in order fco 

20 *E^giBpjj^^^ 

mesakg? 210, dm 215, zzM %M qM 22§. mppvrt, mswemte 250 
ppefo^abS^ compose cm mite sBgEabsg 1 lifting safekxafe to canry thre 

apparatus 200 into Sh© w ess&on ISO of fete raSlms^ 100. Sn a preferred 
embodiment, the guppngfc migrates* %gQ fev^W mfafefl^ flip ynnr* mnwmtiitmmi 

25 ©Qxnfcm&s^ Oaofc ilta^ated) fe© Mp sfeMSss &s sg^srstes 2@Q. 

In a papefesired enabcdiBsxaafe, a dpssii^ of Wbrbonk 275 is pswMed in 4bs 
aororolar rsg&c® above t&e espsodsKrie saoajitesl 265 'wJSafc &s mteraor ef tbs 
feabaatemesabas^lO. kte ™in^ c %^b^^ 

of th@ (gspgg«M)B@ saaiad5>5i 205 to fc^KWrii. TkBh2kdm^<ffl&ms&&m®Eig&m& 
30 number of ©oar^sn&nsil oosameseMl^ araSaSbfo Msi^sfe ssieEi as, for esampte, 
Lobsipki^d^^ 

(3100). 5a a pTEfeffreS essabofiiiasfaat, tbs WjEieont 275 ©maprisss Qisoaas 1500 



-11- 



Msxtisteste (3 100) mwiilabie ffrwa CUmaK Lahrieaafes and SJ^aipmeafc Co. fin Houston, 
IX m (osdesr to optfeaalfy provide op&mum tobricatioa to feefli&te the (aspsiiasion 
process. 

5 priafftosfimabfrtottegTO In this manner, 

TOhss @?£he tappfiato© 200. 

^eUtovB 1033) saijghfc dcg ffig> to ^isi^Qis flew g&DGQ^ga and whraa of ftfes 
og5pGirafe^2QO^to®^^ 

passage* 230. Th© a&s&adsl 306 then passes fe^ ths fl«M ps^ge 230 mto ths 
iaterfoir ffsgion 310 of ffaa tubidsruaembsir 210b©2o^ th® Gspandable ssasmdral 205. 
l^xnrafcsdalSOSt^ 

SlSfesftv^feesfc^^ 

rnsw gasman 130 <tf*he ^sllfcore 100. ConHsrafid pumping of the mafesdal 305 

Th® material 305 is ppsferably pmnpsd into the annular region 316 at 
25 w&sx^ aad Sow rates raaipmg, for csss^e , Itam stoat © to 5000 psi ana 0 to 
1,500 ^kmfmm, E^scttwdy. TEws opfessafuisa flow i?s&3 csdS cp^stsss^ p^essur^ 
im? o§ q Stoe&on of the <e®sing &mfi ^aHfcoir® eases, ^Stes ese&on teag&h, 
arosoMtepm^^ 
pimsp®i T^cptfaamai^ 

wmQg&mnl <^ra<3gaftUy ara^Ia ^F flggmgto te fflaidie oaBagsaateriala sack as, 
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for GGQEEBpSe, oUag Eakp <e*?SB£?inift or (spos^. Em o ps^es^sd ombo&mes&t, the 
toteihfe Steadie ss&lmg msrfcmall S95 ©&&gm£33 a Mmdlsd ©2^ea& pin^pas>gd 
spsdffies% for tifes psrgcalar well ese&oa bsSagddIM &om Halliburton Bmsfgy 

dudag^dS^ks^^ The externa blead 

of bBemde£ eessesafc Js prfaraS% fetesmsd wnfcag etNSvtrotiOB&l empMeal 

Ife osjisdar Si5 pnsfealb!^ 5s Slkd rath a® siateM SOS 5a 

Xm a^fextejy p^fe^-OTabmta(^ os fflfecteiteJ ia tSs© trail 

opparoteSOOSap^^ FtefesiOTiore, ia 

this xaaaaei?, 3*6 MSaMoa of tto radM t^aa^oa of $h© ftabutar msmber 210 
<&asia$ Sfe© es&mioa proems is opfcfoaA% fesli£s ted- 
As flfiBstefc&i 5a Fig. 4 C omsa &s aasmfe? rsgiaa SH6 has b©ea ®d€qmte|y 

SsM B^nqgfi SO© isMfs^ ka^b^a^ to mfcste xsgfoxa 310 torn fcSae 

amMiar s^pcaa Ha apraferaeii ©mSmdfe^ afaaa^sss^eaobl© 2haidk material 
808 is £k©ai praapsd &to Shs Safcssror g^gfe® 310 tSxs iafcsrior rsgkm £s> 

prasssarfe. Eatosi&m<EF,fch® safest 

SO proc^^espaad^^ 

Qb© fcabfato araato 210. la a pssfesd tetog fcfea osfeasioa 

pra^<^s*a^^ 
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member 210 is oapanded in order to keep fcfes tollrak msmte 210 sfcs&osiaiy 
ratefciTOtotSisHyswwislIbo^ 130. kendtoani^^iBe&R^ 

^estnuianprocraiseDW^ 

the bofctom of the new wdHbora esction 130 p hoping £3he sasadFel 205 otofeaoiaasy, 
5 and alSoroing the taikikr saesaJtas* 210 to <2sto2d© off of the mandrel 205 ami fall 
down &s sj2T7 VTBlllbos© E^ctiosi 130 uxnd.es' &b fbinBS of gprotfij$5?» 

the plteg 405 into the fluid parage 230 afc a sias&ics tom&on in & eonxKsn&oml 
manner. Tks plug 405 pggfarsbijy Egfcg to jfhndiely sgofato fehe ^nto^bla flmidk 
10 ss&laag saa&sdal 805 fam noa b^to^lQ fflaMte «feM SOS. 

Tibs pltag 40§ msgr sosprfSes rco^ saasate? off ©c^KSB^csaQl (sqotssqe^qI!^ 
©T?dlsibl©dG$te8^^ 

Gsmeate (MSG) la&da-doOTi ping, Qan^a latoh=doOT* pHi&$ «? t&s^OTps? kMi- 
down pfeig sxcdlfiedl in sssopdaase® wi&fcteMs^ of fes passant disctesirs. En 
15 aptrefm^tmibodimcmt,^ 

from EalMburtoa SaOTgy Ssmosa in Balks, T5L 

AStar pkcexmsnfc of fch© plug 405 in Snid pB3sag©240,anonharifcadbllQ 
fluidicmato^SOSisp^mb^ 

and flow satos ?aa@ia& fb? ©sample, from qppsosimatoly 400 to 10,000 psi and SO 
20 to 4,000 ptMcw /™m - M $w m®sw& 9 fcfcs oroat of tarfsaisJbk fBuidie cs&Mng 
mateM diia £bs iiia&aioff S10 of fciss rtifc* momlto 210 aafcaSsafeed. In a 
p^er^embedfan^ 

atprassim^mdffowrate?!^^ 
25 3,000 ^lflMfl fttafa fa Qfrfl/a? to nnaramiyza fete (arefoma«m flp£Sf)L 

In a pffefezEEd oinlbGdnaEafcp fcGae ojppasafraQ 200 as o&spted to ra&afa?cfe£ 
taasik, te^ sad &k&on egfeeto ixpon fee tab^kff mesate 210 totag t&© 
espansioia presses. Ttess eEe^s wiB ba dspsad ispoa On© gsos&sfey of 
©sponsion mondrQ& $05, the material <eomp©£3Mon of th® foatalaF msxabSE' 210 oad 
30 expulsion maadttBl 205, ^ inn^ 

offcbetoalnakr member 210. lagBBMegalpt&stMd^^^ 
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the m nw ? diamste s mu& the g£\sato i^fceyMdl straag& of tbs tubular mmbsr 210, 
210 ofrf&maBWSOS. 
S $M of &q espoMsM® mmsfesl bsgisi tTtaa tfcs p=s£§^ of the infcmor ragkra 

oafc of As ss^sxeiW gro^Soa of to toWa? usassate 210 ofc m£s& srsaigmg,, for 

testate ©sa^ 

St© (2sp®sica p^je^su 

Wtei &3 cad poir&oia of Mratar mgsalb2£ 210 is csKtexded offofthe 
15 esgpadabl® ismM 80g p tb© OTnoe© 2(55 of &2 oad pssrfc&m 2<SQ of the 
WmSaE' xa©mb©r 210 ^ffl pg'efeabty fsm£os& &® Mfesdoir eajrfees 410 of £hs ®md 
partiraSTOofthacaS^l^ Thscaafcaefc 

to 20,000 pd. Eaiap«^2smde^lb5Kfa 
20 ^aaafc Essng^ tao^pms(^4Wto 10,089 fa ©cfdkss* to pswae qpttsnsm 
pressor to oe&mafcs fbs nmcc te csolsg w&b&ksb 34S op&sag% provide 
EttrigfcsraoB to osfcal tojSjm to ®smMxm$$£&£ ^p^E totals ©iadl eosapm^i^ leads. 

TfeQO^lappiingjoM 
opfejs% I^^ii© a SaMzs 

30 &B&ffira,^asddm£8fc^^ 
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prefCT-mg <agabodjgam&, the operating pBressure is reduced in q sobstaataaliy Hiaear 
feshiion &©m 100% to about 10% during the end of theesfcni^pxticmb«ipm^ 
whm the mandrel 205 is within about 6 feet froim completion of the estrasion 

PFOOBSS. 

6 Alta2®th^ f oriacomb^ 
msmb3ir250ii&CEdsrfco^soAth©8^^ 

The shock &b£0fffceE > saay competes, for esojaple, any eomaaMomal cxmxwszwfify 
available shock absorber adapted for use in -cTCllbare opera&ons. 

ABfcaraa&sfcSy, oris eombinaticsa, a mandrell cstdimg tfruetara b 
10 m tte oad pojftaoa 260 oftba feubukr aaemb©? 210 in offte* to catch or sit least 
teel^nifes mantei 205. 

Om53 the esfcrasiton process is ©traple&g^ the sspaadabh maandsei 205 so 

the amoral of the expandable mm&sl 205, the ktegrity of the fiuidte esai of the 
15 owirl^^ joint hefcrosn the sxpiF&r portion 260 of the tufimkr member 210 and 

thQ krsrar portion 270 of th© easing 116 is tested using c^entionaS methods. 

If th© Quidic seal of the owSapping joint between the up*psr portion 260 of 

t&e tubular member 210 an^ 

thens^uncu^p®^^ 
20 aiOSsgi^ragmp^faa^^ 

toct^ nmtssM mat of th® intedoxr of the espied fcafcute meste 810. Th® 

mandrel 206 teltop*^^ 

nsed in eombiration mth a ^nventionial drilling ©sssmbfcr 505 to drill out any 
hardened material 305 wi&nn the tubular memba? 210. The material 305 within 
25 £h© annular FBgcon 315 is thoa aiio^sd &o emv, 

the interior of the espandsd tubular msmte 210 is to removed in a 
eonTO®&o®al ananasr using & eoTOgntional drift string 505. The resultang mvr 
gsetSoan of <easing 510 iaehades the expanded tabula nnsste 210 cad m outs? 
30 annularis^ 615 off The bottom poirtJoa of the apparatus 200 

comprising the £&©2 215 ond dor* 40© thsa h© semc^ hfy driMng <mt ^se 
shoe 215 ©ad dart 405 using CBmrcataonal drilling methods. 
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of tS^f^tfltea&gsab^ZlQi^ 

low? portion 270 of &s caE&sg 115 saad rapps? porKoa 260 of fchs tubutar 
6 memte 210 to pff28sras^£igbfc sad tih& pfes&ara am £Jfea mteior sad esteics* 
mrH&css of t&e tiMi? 21® fa sgrfissd dasmg £te ©stoasjon process. 

la a esatoiteat, £to e^Sxog BBssafcsa ®05 are es&ted within 

Excess®® S15 tasisdl in tats ©isfes? ssxfe©3 26S of @iq rappsir por&oa 260 of fcfae 
tabular maan&s? 210. to cm (M&w&km o^sdimeai^ a® essilaag 

10 moxab^SOSoraliH^ 

2®) of &h@ fesfete sagasafesf? 8M. fts gssssaxQ raMkto (31© qeq pstesBsJy 
po&n&GK&sd ia fee? ®f iSi® feo&nsto i^ssate §10. Th® pssmmB Belief 

the fcabiate B&esabs? 210- "S^Esitoga©© 
15 mtasss the of js&sehSM 205 taposa &® ©g^ptei^oa of fch© esfesssioa 

process. TMs geflpc&aoai aai ^a^a^ foa to TgnimrgBisz^ ftfa/a reyagjfrcun $ca)t ^ ^tp fcS^ra 

entire appamte3 200 rapes* fes ©omplgticsi of eKfcmsbini praDsm. 

BefmiQg nov to Fig. 7, ® psr&atefy profemd ©mbodimeat of aa 

sppsrafci&s 700 foF ferasffiag a ssssssg ^i&ss. a ^trf2b©?3 ps^teubJy meiudes am 
20 e^m&bte Eaiiiate®! oa? pag TO5 8 £M ©5^oq^qHq xsiSELfe®!l oj? pag ©oataKoor 710 8 si 

&Q^pas$^m,a&Mpa^^ 

750, ow^oS eoaiascfctaa 7§§> oasriSiSE' gapport ms^fe 780, ®M a stabilizer 
765. 

25 Tbm QEqjKiffidsiMe saaEwfe®! 705 m esaapfefi to ®ad OEpptrcrfcsd by fcba s*spp©ir£ 

EaasKSsra! ©tDafcaiitt^ 710. T&s Qsgas^teKb ELsiadtes!! 70S Sq p®fe&b|y eiSfi^fesd to 
coiateolllafidy m a jaadM dfescScaa. T&s (gspgjai&H!© aaaad^sE 705 

compd^s^ssBgatecfi^ 
30 mcdigsriliiaamjrdtoc®^^^ laapfsfcsss^S 
(Baabcflasaaea^ Q^iEAMs i®asx&dl 7€S OTaapd^ a^feo^ troll 
mabstoatifi% m disdes^ 5a U.& But E?o. S,348,0SS f £fc «p®tsags of ^fcicSi ©re 



• 17- 



iacoirporated heroin by reference, modified fia accordance trifch fcbe fcparhwiff? 0 f she 
pr®g3a& d&sk&URS. 

Tbe (sspaffidable m&indral eoatsiaer 710 is coupled to and supported by the 
support member 745. Tbs espaadabb m®adsr©3 eoatsria^ 710 5s ftarfcher eoopled 
5 to the <2E£sadabi© xaaadrel 70S. Tbs espaadabllfi aaanadE^l coafcsmer 710 m^be 
©oaistmefeodl feosa osy aissabs? of eoaTOafcaoaal eommemJy awikbte m&teials 
such QSp fa {gsamph, QMsH Couatsy TuMas* Gocds» efeiM© es sfcssi, toiin or 
higb ertegagtia steak, la a preferred eaabodimeat, fee espaadabite rasadrel 
coafeaaags' 710 ss fobrie&fced feam mateM bavsag a graate sfeeagtb tbaa the 

HO MiteM wMeb &s tfik msmte 715 m fetefefesdL Hm iStfs aaaoaffiF, tho 
(SOfatefeas 1 72® lbs febssgafosd feom n.<fokpfeg mateM brate^ a SbiassQs? wall 
tbkfasasss feaa gfes *k saemto %W, Tbie psraaite tbe eoaataSaoff 710 to pass 
fchrOTg&tsght ctoimaess tteraBssr faadfiita&ag to pl&OTEEsafc ^Mm to ^aitera. 
la a prsfesrsd ©rabodimoat, oace expsasioa prossss bsgiag, sad ffaa 

IS fhid^sp, Howe? sfe\gag£h ajateial of tbe taabi&k? msmkg? 719 is (SEp&nicfed, the 
ouMde dkmete of th® foxb^lar member 73L5 is greater tbsn th© outside dkmetor 
of tbe om^iaer 710. 

The fcuforate mssabsE* 715 is coupled to aad supported by the espaadabl® 
mssad^eH 705. Tte tubaalsr saesabar 715 m pjrofeabJy espaadsd ia the radial 

30 dirvBefeoa aad QsS^udsdl off of &s Qspsa^dsM© H&sa&el 70S Gia&s&oa&ally as 
dtsesrfbsd dbaro ^tb rafexsae© to F5gB* 1°S. Tbs tuW&r saeaabar 715 uaay be 
Mmc&tsd feam aay ausabsr of materials saacb as, for <EEampi@, Oilfield Coimfey 
Tubutar Goods (OCT©), sufcoaaotfoB gp?ad© steel or plas&es. la a preferred 
©mbodimeat, tbs tubular member 71S is fisbricatsd from OCTG. 

25 M a preto\sd embodiment, tbe tubislsr memte 715 baa a ©ubsfc£ua&&% 

aaaukr (sross-esE&oa. la a particularly preferred oasbadtasat, the tubular 
fiamafogg 715 tea a aabgtsa&afly dre&lar ^arorcJby ©cos&*cs^ian* 

ITks Wmte aiembsr 715 preferably iaehades m upp$r csc&oa 805, aa 
mt^rosdMe sss&oa 810, aad a kre/sr ese^ioifflSlS. Tb© ^pa? s^fctoa K)5 of fee 

30 tobute jaesab®? 715 ps^Esi^ 

off Ssq saaadrai ©oaMae? 710 ®ad ®adxsig wi^i the top essSoa S20 of ISws feabukif 
mesabBT 715. He iatsnaediat© ssc^oa 810 of ftbe feubute aaCTib®? 715 is 
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contest 710 ^emli^mtht^ Th& 
Ikroer esc^oa of the feairalar saessafesr 715 is prefesrahfy dsfiaed by the s^poa 
b^gioasag 5a th@ vicaxxiSy of tlha Essanuilpsl 705 ®jadl ©adsxag at th© feottoxsi 825 of the 
5 tubiakE wsmfoss 71S. 

©adlo^sresi^EOsas 810 oe^ 816 of to tob^ster sasmte 715 ia across* tea optimally 
fsd!ii^ilh3iai& 
10 7Mt^fe3p)dl^^ 

Tfe rote assd usiH <&5sEs2®id gss&ks @<DS @f &2 

fciaimkur b&jsebBksf 718 mq^ifosE^ feosiGSE!^ to 48 ii&cihieaaad 1/8 

thidaae^ofth© 
15 to 18 iittches aiad 8$ to 1 J iachss, HaajpsstfaBfer. 

©ate dkaoefcer axad tc&21 Saikelmg^Qffcha mtemciSSat© esctSoa 310 of the 
tubular meato 716 e^i^^ 
to 1*5 metes, re^psc£fa%. la a p^sr^ <smbcdjm^ 
mill t&kka&ss of £ha infeemsfliMs ess&oei 810 of a© *k sasmte 715 eot^b 
20 torn okiraft 3 J fe© I® imfe o^d 1/0 to OS feefesq, Eespssfcsrasfy. 

T&s osatsr d£am©te osdl ual of feg tow©r esefeaoa 815 of feSae 

twbuki?32isssj&® > 715 isiisiy K&ssg®, to^Gsas^^Jo^ feoM ©host 8.5 to 59 fo&db<&s jusid 1/1S 
to 1.25 mcSaes, Fe^psetfoaty. la a p^fsmsdl (is&fe$dta<s^ £Sn® oute dkmstoi? aad 
wan thickness of the Ioott esctsoa 81© of to ttobrate saesabsp 715 mage from 
25 stoat 3.5 to 19 mdase sad ]/B to OS tesbm, EGspssfeaty. la a psjrfckaateljy 
prafes^ <2Kab^^ 

gaasabsF 715 m ftohsr imarai ft© iasrsssa a© £fes®g&> of Gh© ©has 720 ^Amn 

SO apraftretritantod^ 

rompltetea this <sstaisicm of «Mos> saasab^ 715. Mapsafe^ea^^ 
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length of the tubular member 715 is limited tn minimize ^p^qybility ofbudtlipg. 
For typical tubular member 715 materials, the length of the tab ular member 715 
is preferably limited to between about 40 to 20,000 feet in length. 

The shoe 720 is coupled to the expandable mandrel 705 and the tubular 
5 member 715. The shoe 720 includes the fluid passage 740. In a preferred 
embodiment, the shoe 720 further includes an inlet passage 830, and one or more 
jet ports 635. In a particularly preferred embodiment, the cross-sectional shape 
of the inlet passage 830 is adapted to receive a latch-down dart, or other similar 
elements, for blocking the inlet passage 830. The interior of the shoe 720 

10 preferabry includes a body of lolid material 840 for increasing the strength of the 
shoe 720. In a particularly pr e fer red embodiment, the body of solid material 840 
comprises ehxininuin . 

The shoe 720 may comprise any number of conventional commercially 
available shoes such as, for example, Super Seal U Down-Jet float shoe, or guide 

15 shoe with a sealing sleeve for a latch down phig modified in accordance with the 
teachings of the present disclosure. In a preferred embodiment, the shoe 720 
comprises an aluminum down-jet guide shoe with a sealing sleeve for a latch-down 
plug available from Halliburton Energy Services in Dallas, TX, modified in 
accordance with the teachings of the present disclosure, in order to optimize 

20 guiding the tubular member 715 in the wellbore, optimize the seal between the 
tubular member 716 and an existing wellbor* casing, axui too 
removal of the shoe 720 by drilling it out after completion of the extrusion process. 
The lower cup seal 725 is coupled to and supported by the support member 
745. The lower cup seal 725 prevents foreign materials from entering the interior 

25 region of the tubular member 715 above the expandable mandrel 705, The tower 
cup seal 725 may comprise any number of conventional commercially available cup 
seals such as, for example, TP cups or Selective Injection Packer (SIP) cups 
modified in accordance with the teachings of the present disclosure. In a preferred 
embodiment, the lower cup seal 725 comprises a SIP cup, available from 

30 Halliburton Energy Services in Dallas, TX in order to optimally provide a debris 
barrier and hold a body of lubricant 
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Th©ugx$^ (^23^730 is 6tn^^ 
760. T^Tixjp^e^c3d?39^ 

i^gicmof to tdjdSa? msxate WS, Tbs mp esal 7S9 amy coH^risaa^y 
smmlbesr cScoa^mtSaosl ^maaisfei^lljy ©railsbl© etap esaJs such as, for (Bsaxapls, TP 
6 eaps as Sdecttad J^ss&m Pse&er (SJP) in ceeraikra© with the 

tefceki^oftSKB^ IxaQp^^®5abs&s^ 
730coaapri^a8IPc^isre^^ 
iaoiftotoop&s^^^ 

Tfes fflmfi psesa^ 7S5 pssaits fimMx© imtoMa to fcs teaaagraxfed to and 
10 &^^&ata^ 

70S. T^i^pos^ mffluM 

760, Quo tmp$m% sassate 74S, to sasxMSrf soafefaa? 710, oasd &a e^aadobfe 
maHufcri 70S. T^&mMpoEs^ 
15 totfcBmiurffeiffl^ 

as psra&rahly pcsitiom^l dkrag a esafesdma ©f the sppa^sta 700. ffcefhadps^ag© 
735 is preferably aei©sfc©i! to tesaspost mafesials mesh as eeaassnt,, driflliag mrad of 



(md 500 to pai ^ cste to pa)^ 

fflppsBft&taas 700 ^itSria q as^7 cs^eei o. ^5\33EjtE?s D iflhsMie sa&£oxiBls forced tip 

ff^pafis^735eaatoff^^ 

M a prafesr^ embedmeat, 

ps^sssB^ Bsk@g© p^a®3 ps®fe% fedtete a sassfe^ rata &? eoatoiMy 
qp®a^ sad c!®^ Maw^s^^om^t.th&fsm^ 
^TOispsess^ The 
SO P^a^ 

(ssafesdiaa of tbs sppsnatno TOO. Tto ps®*^ ssDgoea ps^gs is ps^snabfy 
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md pmss&F&s ranging from about 0 to 500 gsJIoaxstefizmfe® and 0 to 1,000 psi in 
order to reduce tfes on the apparatus 700 during mrarfcaoa into ai ne^7 esc&ion 
of a wellborn and to mmlmizz surge praffinrsa on to w weEBboss esction. 

The fluid pas^ge 740 psrmxfcs iSmdk aaafessisJs to fcs transported to and 
5 from t&e region estssibr to tb® tisbute mesabsr 715. Tbe fis&id pa^sge 740 is 
p^afedbl^ eo^pkdl to eadl ^s^Momd ratbin £bs shea 72(B) 5m SuMk cosamiimiEsi&on 
wi&t^isfe^rifEgkmoffe 

705. Ths flnM passag© 740 preferably has a e^gs-sse&oa&l shqpa tkat ps^snirts a 

10 to£fe3S^M©^£&^ fat^®affl^ 0 1^tet^^r 
&2$sm of &e taaWkr saasabsr 715 Maw &3 Gs^joiadla&lQ ^os^fol 70S ©22a lb© 

Tbispscmltotbeiin^ 
maadr©i 203 to be prassuorizsd. 

15 Tih© ftuM passsg© 740 is pr^fe-albly positioned substotMJy ©long tbe 

eantadin© cf tb© apporste 700. Tbs SuM p&sss$& 740 prsfsrsbfy sslsetod to 
conTOy n&atori&Sa ©aeb as ©sxasnt, drilling mod or eposiea at Sot? spates and 
pressors ranging foaxn about 0 to 3,000 gJdXonfi/minntomdOtoSpOOOprfinoicder 
to op fcfcflrfly W on /agremriisu? gsegfion bstossn tbs tsabrcsSar Eaesabar 715 saad a saw 

30 of a TOObors wMu ISuxMic xsntsrMo. la o ©^badxEOSftt,, tbs iSuaid 

passog© 74® mcWea cm iialsfc pstegog© 830 toeing a j£©osrate^ tbafc ©on ffssdfo© a 
dart and/01? © ball sssding mranbar. In tbte mannes*, tfas fluid po^p 240 e&inbs 
milled of? by intedTiidng a phsg, dart rad/or b&E ss&ls^ ©temssats into tfe Wd 
passage 230. 

25 Inapi^sfeir^ 

2®als 04S eoupRsd to s^ijppor^l^ £b© sad pardon $20 of tbe hQb^laFKi^smb^ 
715. Tho casks §45 ars tatber pcmt&msd m sm omte sashes oftfe® css^l pos-^on 
820 of the tsabuki? sfliEsnbsr 715. Tim essals 845 psmsfc tite o^lsg5psiSng Joint 
b$t^»sn @a w& por&on of pmsssxs&ng ^smg tbs @ad pe^&m 820 of tb& 

30 tubular snsmbar 715 to b$ Swiidid^ ssAdL Tb© rate 345 may ©oxnpris© aaj 
auEEabss' of ecar5CT^onQB ©onamercEaB^y a^aEoblQ e^jSo cte^i as, ©^aspB©, tonS^ 
mbbsr, Td^on, or <spw ssab mcdiSed in aoeD^dancB fete teacbin^s of tho 



present disclosure. In a prefesred esabodmjisaiiS,, fths caaSs 8<S6 comprise seals 
sodded Srora StesfeaLeek eposy csmkM® feom HsOnrtn Baexgy Ssmcss in 
DsiHais, tt in order to apfcsEas% pwid© a Mssnls seal and a load hearing 
interference fit in the oTOriappins joint betosaa the fcabraler aaeanfcar 715 and an 

715. 



at 

ftse&saal tes to sapper* (Si® sspaa&dl fegfe^sn®®^ 
easing. ^ a prefer osahodi^fe,^ 
10 rasges gross atent 1,000 to 1,000,000 MM oste to agjtaaJJy s,^^ ^ 

705 Gad &® ororahoft masste 755. SSs® eaippoirft wsrnbss 7<S5 pssfeahfr 
ODEapriggs ©a annate jEssntier hsrasg muiS^eaifc Sksasgth to ©assy Oss lappsrafcas 
16 TMintoa^cse^ofQWBmH^ 

amahs? off eon*eatk>nal ec™as5as*% sufaakhle sopprt rneinims such aa, for 
esaaspk, steel drill pipe, soiled toM^oxa^h^Btez^ixbah&wom^m 
rnxwdmc® with the teachings of the psssafe ikdamss. in & preferaed 

2n q gso^sTsd csshstdaaasais, q bojijy off Wljsiiggsjjg 750 Is prowided in HOus 
«mMdmg6^<ri^th8a^ mteriogof 
thetMhuteasra!lbair715. fothfcM^.eheos^^ 

offofftheespaadablesnandreSm hatorfeaaft ?05 may comprise 

25 any smaslKar off eroagsaai mmmssmlfr snmflsMs Mirieaaite agefe as, for 

15®0 Aa&aess (3100). Is a pefesrsd esahcdtasaS, «bs fehricoafc 750 comprises 
Oisaas 2500 MSMzz® (8100) croBbMa tan IMHbsDrtosi Sssrff Samees in 
H«"*^raia order to opting 
30 prcseas. 

m o^shoft antffiss&m 755 is eotagfed to to sjan^iassah^?^^^!® 
sappartmembes-760. TSwo^rfeosma^TSSpB,^^ 
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member 745 to be removably coupled to the support member 760. The overshot 
connection 755 may comprise any number of conventional commercially available 
overshot connections such as, for example, Innerstring Sealing Adapter, 
Innerstring Flat-Face Sealing Adapter or EZ Drill Setting Tool Stinger. In a 
5 preferred embodiment, the overshot connection 755 comprises a Innerstring 
Adapter with an Upper Guide available from Halliburton Energy Services in 
Dallas, TX. 

The support member 760 is preferably coupled to the overshot connection 
755 and a surface support structure (not illustrated). The support member 780 

10 preferably comprises an annular member having sufficient strength to carry the 
apparatus 700 into a new section of a wellborn. The support member 760 may 
comprise any number of conventional commercially available support members 
such as, for «T»twpi a , drill pipe, coiled tubing or other high strength tubulars 
modified in accordance with the teachings of the present disrlo wire. In a preferred 

15 embodiment, the support member 760 comprises a conventional drill pipe available 
from steel mills in the United States. 

The stabiliser 765 is preferably coupled to the support member 760. The 
stabiliser 765 also preferably stabilizes the components of the apparatus 700 
within the tubular member 715. The stabilizer 765 preferably comprises a 

20 spherical member having an outside diameter that is about 80 to 99% of the 
interior diameter of the tubular member 715 in order to optimally minimis e 
buckling of the tubular member 715. The stabilizer 765 maycomprise any number 
of conventional commercially available stabilizers such as, for example, EZ Drill 
Star Guides, packer shoes or dragbiocks modified in accordance with the teachings 

25 of the present disclosure. In a preferred embodiment, the stabOizer 765 comprises 
a sealing adapter upper guide available from Halliburton Energy Services in 
Dallas, TX. 

In a prefe r r e d embodiment, the support members 745 and 760 are 
thoruughry cleaned prior to 
30 700. In this manner, the introduction of foreign material into the apparatus 700 
is minimized. This minimizes the possibility of foreign material clogging the 
various flow passages and valves of the apparatus 700. 
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In a preferred embodiment, bcfoir® ©r after positioning the apparatus 700 
rathia a n©^ cscfcaon of a \^eflbore p a cosplta of \ffs2BboBg shames aire dmolatod 

forc^mafcsrk^ 

5 flaw passages md wiSwq of gfc© cqp^ozafeais 7©0 orf to ©aOTre that no foreign 
mat©^mtrf<a^mt^ 

In aprefeppsfi {gsaEjodnassitj His Q$p&ra&sa 700 is opsrafesd suibstsataaUly ©s 

10 ^^^^ 

prf2snnsri] ©sabcsMmsa^ rafesr osmxloi? Miaiiag o£ ©moat £s laot prorated ta &q 
x^pfesdsscSoa. Ja^aifcSMt^j^ 

dag mas, or driliing msuL in feb© altsmsfiwe prfemal (gMbcfimi^fe, esaKag 
xa®abmj815ajr®pr®^^ 

m sua c^kpp^rf^oia^ ^th ths odB©esaft pSg^fcs £scfe)BL fotbasnmmer, 
damaged sections. 

thB^^m^mv^^^M^ Umo^sm^^s^ esibodiment, 
sny ajssabar of SuMae aos^^ 
SO toem^coata^ 
or dffSUia^ mud. 



Refemag bou to Figs. 9, 9a, 9b and 9c, o preferred embodiment of aa 
spp&ra&ia ©CO for (ibmd&g si v/^Hbore cas£sag mdudes an espaxndib&e fcubaJar 

908. In a preferred eBabcdaa<aatp tb© <lsd^aadcons&i&E^a©fthemaad^90S 
S aadsllMja9©8ps£raiteG£^ff£MOTOloi , t!l^^ Ssufcfais 
mw2f p &3 raxubty 900 eas 1b3 maify ranmri fcum a ^llbora a 
ccaT?aa#to^ 

TbB espasid&l© tubmEar Haomkar 902 pseE tobiy iaelsidgs ^pps? posf&on 
e& infcSEifflsdiat© por&ton ©12 and a k)OT?po?tiom ®M. IDtemg qpssm&on dT^s 

SOS fey p^aEiOT^ oa aafessJcs' ira$oa OTrfte taMa? i^ssste £02. Ha 

feeouplliBdfcothettj^^ Itoiag 

of tbe sanssSirel 903 by psBasuiriisiag fcka inteior ragJon 9SS of Si© totmlas 5 mesab^ 
902. Ifoe fcjBbttlarmeaabgr 915 pgafeEahjy baa asabstaafeJlEy gmrotocgp^ssgtEon. 
la a preto^sd ambodizBteat, £b© mill tMeknBss of the fcixbular member 915 is 
ggoa&©g tea fthe mill fcbiefengre of fche tubakg gaogabgr 902. 
20 tabular saooSmr 915 sa^ bs tfabskafesd &om aay mumbar of 

titetubtal©?membsr915isfkb^ 

pgovido approximately the same msehaaieal properties as tfca foabml&r sasmbac 902. 

25 InQpertteidarfrpBSfei^ 

point rssgiag about 40,000 £0 135,000 p& m orde? to opttsaallly pExorcid© 

misnbsr 915 may ©oaaprk© a ptaaMfcy of tubukr membays eoupfcsd erf to <saiL 
In a prafe&rodi (saabodsmsafc, fes u^psr <end pofffioa of the Wmk membsr 
30 915 iadmdssoaa or snore esssl^ 

gsssous seal rath oa estetiing cscSob of TJTsaHbor© ^aag. 



Ia a preferred ©mbodimeatp fcfas eoaabrasd taigth offfcfee tubular members 
902sad915orslzmxt^tonaaHn^ For typical tobxikr 

m^mibarmafcesial^^eaa^^ 
Eimifcsd to bstweem afooufc 40 to 20,000 feetSataagfch. 
5 Tib© Io^bsp por&aa 914 of fcbs tabafe? a^ba? S02 is preferably coupled to 
£tee^^8bya&ra^^ Tbs feteasfcfcs por&oa 912 of fcke 

tubular member 902 prafesabjy is pfecsd Sa mtiaaato slidiag eoaftacfc ot£J& &e 
&&adra!l$Q8. 

TSi© fcabiaksr aasmbsr S02 may fee AbsfeBfed &ma ©sjy aumbsr of 
10 ©osiTOatoial ©oms»vg?dQ% crfobk saotefelo amdi esamplo, ©aflMd 

4te finite 

15 paiafe raagiaff ferns* about 4®M® to 136,008 pei ia oirto to optimally provide 

Tfc©^ali tbncfsaessof t&suppar, iatamsdkto, aad EmTerpos'Hoas* 910, 912 
^914c£1^&abitomeiia^ 

aaebea. Ia a prefeggsd sgg&odiMaak fes reall tebMgKeas gaffes appgr p iatemsdiiato, 

^ &aW&r msmbo? 915. la a pEotesei (smbcdSs&eat,, the OTdltMclkaess of the 
^K^pos^aoa 914 is tettaa^ 

910 ia order to op&aiaHy provide a ©Bometry ghat ctJI St Sato fcighfc ctearaaces 
25 ctowaho&a. 

TbQ (Q^^&m^mtoi&s^^, MmmEMs&a, ®ad!l©OTr poE^oas, 9I0 0 ©12 
oad 014 ^teftab^feMsM^SOS may saa^s, teosassn^ 2mm submit 1.05 to 48 

80 3 *& to 1® Mies m ©late to opfcaafly providte Sb© afeffi^ to espaad the Kaosfc 
ecEEaoaal^ sacsd oflffisSd tobulars. 
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Tise length of th© tubcJar memfosr 902 is preferaibfy' limited to between 
$tmt 2 60 5 f est ia osder to optimally provide oamigih IsagfeSi fco eoatsan the 
msadrd SOS a&d a body of tabrie&afc. 

TRs® fcubalar msmshzs 902 may comprise oay araaber of eoa^satSoaal 

of tbs ps^siat dkdosay®. In & prafosmi eaabodliaasat, tefa© ftsbalar s&exabs* 802 
cosapiEBS OslfMd Couatey Tttbute Goods amil^^ 

The tubular M©aabap 9 315 EJ$y compsiea aay arasab©? ofeoa^ffsafcioaaJl ©omraereMlly 
g^gilaM© foabakr amesakBrs modify 8a ©oBosdaiacB rerith £&3 te£fiaa®3 of £bs 

araabsr of ©aa^FBatioasi pEraesss ouch as, for ©sasagfea tbEsedsd ©aaase&oasD 
weldiag or mechiaisd from oae ptess. la a paro&EHed emSmdixamt, the varitfss 
15 alemeais of fcbe fcabtdar msmfo®? 802 are ©oupkd mrarog welldaag. T&© taatoaiar 
BBgajj^gOBa^yeoasprtoaph^^ 
end. Tbe wrao^ el^G&fcs of fcbfi fciabft^ 

nxaabsr of ©oia^Biattoaxsl process such as, for ocsmptep fctas&dsd eoaasc&oasj, 
^eldlaag or xaaebiaiBd tona cats pisca. Ha a pr®f gsrod ©sabc^tosa^ &as wrSous 
20 <g&2meafcQ of tbs feakla? saianabss* 915 off© ©oapltai raag Tfes feabsata 

©ad. Tte tubular BasMbors 802 sad 916 saay bs eorapied uaag say aasabsr of 
ooa^satDoasl prosesa smclh &s> for ezaaapS©* thraaded caioaej^nonSp w^ldiag or 
machiasd feorm oas pJsc®. 
25 Tka (^api^mimlte prefers^ lactate cm mmstfemg es&apte ©1®, 
a&Mp2S2Q^®18 p oa Skuc^®p®foSfiiaof 
teqp^igra^SI®, 

dori^snoraa^oiri^fiippm ThesispsiorfcEiember 
904 p2\Bfer©My bas a saabstoateoHy aaanlar ©ross^ssefi©®. 
30 Tk& osgfgtosfc aaesabar 80$ aaay be Mjsteatod Ssvm oajy amafces* dT 
eoa^eafioaai ^raEsspdolly nvssiM)!© sasft&ffels c©c& as„ Sba? CTipl^ oolMd 
tcbulara, low ©Hoy steal, eoilsd tsabiag or stsMees staL la a praf ss-rsd 



embedment, tito sqipart mm&ys? BM m febmafcsd &osa tow alky steel in order 
Tks inmessfeMg ed&pte SIS p^fably io coupled to md mppovted Hp a 
5 918 assy bs ©otagkd to a eom^a^omil drill sfemg mspporfc 971 by a threaded 

tasted© ©Ete of 2as^ pv^asQ eqKs? p^ssg^ fes& fcofeo^) to sufeaea SuM 
P^i^de^ Haaprafcrad 

waging &om 0 to 8,000 psL 

ta> cp&m^ grade tira sjp^a^us SOO OT&ia mm Sdtoato member 915. 

Biasaks? cf mm^smi pscsB®®Q m> for M^pfe, ^ldia& feh^Hed 



934, aa ecfcengioa sk^s 9SS,a spacer 938, a bousing 940, o esalmgsLesvs 942, an 

The getamar 924 is ramplcd to the lubricates* maatel 946, habsrieafcor sXgots 
5 9<£,^ the mlbber rap 92(3/ Ths 

MJbo^tor ole©TO 9£8. Tfea srafcaiaer 934 pssfeffabljy baa & mabafcm&s% aaaukr 
ercss-eseSoa. The internes* 924 may comjms© any annate of eoaTOa&mal 
comm^dsi% av&nkble retsiaers such sis, for example, sioted spsfmgjpisis o? roll 
pia. 

10 Tte ralbte rap 93S & crapM to to irsfe»2? §24, tto Mbskate sasadtesl 

r32b&8FCTjp®26. ^Pfeua Eadhfefis? onp figfl iraqy gsompfea any Kraraihag af eagrom fttemol 
€oxamgmo% ©TOiikbfle mbte ©aps ssaeh ©s, feff ez&xaplg, TP caps o* Bzte&gm 
IS la^ctba Facte (SEP) <sap. Is a ps^fesrsd embodmieaHk, ths mblbasr oap ©26 
c*rapd£3& a SEP rap etwiRable taai Hailxbmtoa Eaergy Ssmces ia DtaSgis, T3C §a 
oqpdgg to opEaafiflly Mock fogcaga msitofoJla 

la & psxtieelariy pydfarrad ©snsbodinaeat, & body of lubrieaai is foster 

20 GE&q iatofe©3 festaEBa £h© ©sfcssior anxfacs of &3 xa©adfcs3 902 oafi iafcsdo? 
s®Kfes3 of ftsWsj? j^a^bsso 932 os&dl 915. Ths WreksaS my om^dss a®y 
sraxaifcs? of eoa^eaMoaal eonmiiaemallly snmiHaMQ habricaates msh m, for esssaple, 
]U*sipl^ehtoi^ 

(3100). la a prafeed embodimea^ to hibxicant comprise Climax 1500 Aa&sise 
25 (3100) oroikblQ &om CSarass LaxlbdesafeB ©ad Sqimpmeafe Cd. ia Houston, S m 
OFtetoojpfeas^ 

c#6M£^£^ p tellers?^ 

SO ©ppassafcus 900, ^abato* msxab^s 902 ©ad 916 are (EEtasded off of feh© csafcsE' 
®S5rfejE©of&eespaa^ncoajB92S. 2a s pesfes^ eaab^ 
of fche (Kspaasioa <eoas 928 is predated Ibytbsloe^c^ 
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aad rarppsr coo® retainer 944. Imasr miM aaovOTifiafc of the espaaaioa cone 
828 S&pssraatodl by £h® body of esmeat 932, t&© i&ousmg&SO, rad the tapper eon© 
retaEQES' 944. 

a eoas steps. The mffl fcJfckkaess of (Szq espaasioffi com® 928 soay ir&sgs, for 
©sample, from ©feotafc 0.125 to S iacta, la a pff2te$d ambcdimenfc, the wall 
(Sucfa^of{dto(E^^ 

to ogfesrfty toswMq afcp&fcs compgsgM^ ntoa^ vitth mhni^} m bmal The 

md TfiMEomm mfeM® Skm&z&Q off osgamgfaa wm ®%8 gagi^ fesm ob^sfc 8 .5 

Wi©(2HpaM£c©^TO928m^ 
16 cosmagEdaUystfa^^ 

or low alloy gfeei MapES&md<BEB^^ 
^mtools^ia<nE<fctoop&m^ 

©bosafc 58 SotoaM C to> ®2 l©cE^al C m radta to ©pgEag% provide HgSn yield 

op&a®% pw* a brad ©sato euufe© grafi a iateior botfc in OFdfer to 

optimally jprordd© abrsmasa ffeais&aaee oad te^suf© toagtaeffi. 

928 is ps^mtsd % fes krcpsjr <eas>@ Estafes? 8S8. Bc^essbfy, &s krcrer ©obo 

ThQ to^tsr eoa© jngfeffliaes* 930 msy febsiestod from ©sgr nuasEbs? of 

steel, Stoamm m hm ©1% steeL la a p^es^ ossMinaaa^ loror eoaa 
sefeaiaisr 930 is febdeato^l feasa tool s&si ia m&e® to op&a&Hy provide Mgh 
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strength and abrasion resistance. The surface hardness of the outer surface of the 
lower cone retainer 930 may range, for example, from about SO Rockwell C to 70 
Rockwell C. In a preferred embodiment, the surface hnTdnpffl of the outer surface 
of the lower cone retainer 930 ranges from about 58 Rockwell C to 62 Rockwell C 

5 in order to optimally provide high yield strength. In a preferred embodiment, the 
lower cone retainer 930 is beat treated to optimally provide a hard outer surface 
and a resilient interior body in order to optimally provide a hra n an resistan ce and 
fracture toughness. 

In a preferred embodiment^ the lo 

10 cone 928 are tamed aa an integrd 

of conirxmenta and increase the overall strength of the apparatus. The outer 
surface of the lower cone retainer 980 preferahry mates with them 
the tubular members 902 and 915. 

The body of cement 932 is positioned within the interior of the mandrel 906. 

15 The body of cement 932 provides an mner bearirigstnicture for the mandrel 906. 
The body of cement 932 further may be easiry drilled out using a conventional drill 
device. In this manner, the mandrel 906 may be easily removed using a 
conventional drilling device. 

The body of cement 932 may comprise any number of conventional 

20 commercially available cement compounds. Alternatively, aluminum, cast iron or 
somr other drfllflhlf metallic, "wpw^ «r aggregate material may be substituted 
for cement. Thebc4y of cement 932 prefer^ 
section. 

The lower guide 934 is coupled to the extension sleeve 936 and housing 940 . 
25 During operation of the a^ 

the movement of the mandrel 906 within the tubular member 902. The lower 
guide 934 preferably has a substantially annular cross-section. 

The lower guide 934 may be fabricated from any number of conventional 
commercially available materials such as, for example, oilfield tubulars, low alloy 
30 steel or stainless steel In a preferred embodiment, the lower guide 934 is 
fabricated from low alloy steel in order to optimally provide high yield strength. 



-32- 



The mate Eurfbee of th© Eiktst gw&B pKsfo&Bfoty sasfces xjfth fch© anncr surface 
of a© feabukr l&ffimbEr 802 to jprorideadidiagfik 

$40. Btraa^ oip^^oa of t&© ajppa^ta SO0, f&e eafcgagira gk&m ®S® ps^fcably 
5 belps gaaMe tfas 

Th& asfcaaakm ateevg 936 pgfeg«)SHy haa a gmh^wff mmilhir iramamriSoia. 

T&s ssfesaMaa skw® S3S msy &s febdeuM feoaa ©ay amW of 
emttrea&ioEiffii ^jmm©irda% owilk&ls mateMs as, fo? osarapk, oilfield 
fiwbixlars, low ©Bay sfcssl op stoitesg steal Ea m pgxgfesd ^gsIb^liBx^^ the 



rajfcfc to inmsr gsrfae© of £®May moaaks? to & gSMxe^ fife. Una 
pps&xsS emb^dl&ajasitp t&© esfessaaoa S3S cmd &a Iowse' pride 934 ar© 
fomsd ®s aa Satsgral ©a&-pisc© etemsafc Ssa GJndsr to miamxise (&© myites? of 
515 compoasate ©ad iaiSTeagg tho f3t^jg^of fc^sp®safco^ 

T&© spacer fiQa Ss co^jW to fcjse oeaiKag aim© M2. Tb® spa©ar $38 



tabsgSOofthasSicsgOS. lal^ manner, aphiiff or <^ 



Tfes spsssff 898 mop hz Mxxkz&& torn aay iambs? of eoavraaoo&l 
ooamaepgia% a^aikihte mateswte each as, araimpk, e&sd, ataasmsa or cast 

order to optimally pipjmde drfflsbilify. Ttea^off^Etjx^ 

The Samassa^ is coupled to Iootst gisxfis 9S<i, oEfcaasSoa ^tesro 836, 



80 tW&^^t^a^^ 
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The housing 940 may be fabricated from any number of conventional 
commercially available materials such as, for example, oilfield tubulars, low alloy 
steel or stainless steel In a preferred embodiment, the housing 940 is fabricated 
from low alloy steel in order to optimally provide high yield strength. In a 
5 preferred embodiment, i<w»r g»idp 934, extension rfngvc ;oafi and hmmmg94Q 
are formed as an integral one-piece element in order to wiinhniip the number of 
components and increase the strength of the apparatus. 

In a particularly preferred embodiment, the interior surface of the housing 
940 includes one or more protrusions to fadliate the connection between the 
10 housing 940 and the body of cement 932. 

The sealing sleeve 942 is coupled to the support member 904, the body of 
cement 932, the spacer 938, and the upper cone retainer 944. During operation of 
the apparatus, the sealing sleeve 942 preferably provides support for the mandrel 
906. The sealing sleeve 942 is preferably coupled to the support niember 
15 the coupling 922. Preferably* the sealing sleeve 942 has a substantially annular 
cross section, 

The sealing sleeve 942 may be fabricated from any number of conventional 
commercially available materials such as, for example, steel, ahzmmnm or cast 
iron. In a preferred embodiment, the sealing sleeve 942 is fabricated from 
20 aluminum in order to optimally provide driQability of the sealing sleeve 942. 

In a particularly p re f erred embodiment, the outer surface of the sealing 
sleeve 942 includes one or more protrnsionB to fadliate the connection between the 
sealing sleeve 942 and the body of cement 932. 

In a particularly preferred embodiment, the spacer 938 and the sealing 
25 sleeve 942 are integrally formed as a one-piece element in order to minimis e the 
number of components. 

The upper cone retainer 944 is coupled to the expansion cone 928, the 
sealing sleeve 942, and the body of cement 932L During operation of the apparatus 
900, the upper cone retainer 944 preferably prevents axial motion© 
30 cone 928. Preferably, the upper cone retainer 944 has a substantially annular 
cross-section. 
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The upper cone retainer 944 may be fabricated from any nu mbe r of 
conventional commercially available materials audi as, for example, steel, 
aluminum or cast iron. In a preferred e mbodiment, the upper cone retainer 944 
ia fabricated from ahuninum in order to optimally provido drillability of the upper 
5 cone retainer 944. 

In a particular^ prefer 
mws^eectional ahape designed to provide increased rigidity. In a particularly 
preferred embodiment, the upper cone retainer 944 has a cross-sectional shape 
that is substantially I-thaped to provide increased rigidity and minhnue the 
10 amount of material that would have to be drilled out 
Tb* lubricator mandrel 946 fe 
926, the upper cone retainer 944, the lubricator sleeve 948, and the guide 950. 
During operation of the apparatus 900, the lubricator mandrel 946 preferably 
contains the body of hibricant in the annular region 972 for lubricatin g the 
15 interface between the mandrel 906 and the tabular member 902. Preferably , the 
lubricator mandrel 946 has a substantially annular cross-section. 

The lubricator mandrel 946 may be fabricated from any number of 
conventional commercially available materials auch as, for example, steel, 
aluminum or cast iron, In a preferred embodiment, the lubricator mandrel 946 is 
20 f a bri cat ed from aluminum in order to optimally provide drillability of the 
fabricator mandrel 946. 

The lubricator sleeve 948 is coupled to the lubricator mandrel 946, the 
retainer 924, the rublw cup 928, the ^ 

948, and the guide 960. During operation of the apparatus 900, the lubricator 
25 aleeve 948 preferably supports the rubber cup 928. Preferably, the lubricator 

sleeve 948 has a substantially annular cross-section. 

The fabricator sleeve 948 may be fabricated from any number of 

conventional commercial^ available materials such as, for examp le, steel, 

aluminum or cast iron. In a preferred embodiment, the lubricator sleeve 948 is 
30 fabricated from aluminum in order to optimally provide drillability of the 

lubricator sleeve 948. 
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As flhxafcrated in Fig-. 9c, the lubricator efcsss© 948 is supported by the 
lubricator mondrd 946. Tfa© h&ricatarsli3^9485n to^^xppor^ tos^abto^p 
926. Ti^rat&iia©F924©o^pl^ la 
a pFefem^l ^braSrot^fe, sssils 949a and 94% aire pBxmded tefcrasn the habmstor 
5 mandrel 943, hxbricator siesta 948, and yubbsr S26 in ord^ to opi^msdlly e^l 
©fifths mteics 1 FSgsosi 972 of the tdtoBlaysi^ifcsr902. 

The guide 95© is cotxgted to ths Mdcstor Hiaxsdted 948, the raMner 924 f 
and the M)HceitoF slssv© 948. Daring opsee^ia of ttoo^^ 
950 pFsfter^bly grate £h© &j$£&mfoas on the sqpjpoirt snembs? 904. PffsfeFobl^, the 
10 gusid©9§®hQsasnbBte 

The grcid© S3® mss? bs MsrfcatoS fifojsn esay assssilb^ of ©osa^a&aiMil 
ccnasnsEcMty ©vaflteibk mstoials mtih as, fo? essmp©, Dtoi alusakRam ©? 
iron, in a ptatosred G^cditamt, the gnid© 950 is febdcfflfesS from ol mmravm 

15 Tte fhrid psaga 952 is coujpkd to tha xaasd^ S©S. Dimi^©pssaifctaof 
the appjsm&ss, the fflnM passage 952 parateaMy eon^s hsnSsassblQ fiWdi© 
matoisis. M © prefab Embodiment, She HMd p&sssigB 952 is jpOGE&onsd ofetrafc 
the ©snteliiKB of fth© apparatus 900. Inape^citetyp^sr^e^^ 
fluid p&ssagQ 952 is adapted to convey hsxdeaatolte MdiciMtEdA ^p^^ra^ 

20 and fk^safcs ranging 
tocptsnj^ypEOTMsp?^ 
the insfcalkfcfoa of £h© 0pp©es£gs9O0. 

^saom ©kmm^ of the 
of conventional proeflsa such as, for <52&mpK threaded connections, ^eMedl 

msnd^si 90S sirs eropfed tkpa&dsd eoamt&c&cms &mk m^m^Q. 

TbB shos 908 prafesiabfy mdwks a hoiraag 954, a be^y olfessassafc ®§@„ a 
sealing a!kss*3 958, an ©stsasion tube 930, a iSmd p®ssa®8-9S2, and on© os msm 
ratMjsfc©9S4. 

30 Th©bma&ing®§4ii8eo^tedtoth2 Smdfrofom^t96$®adtoto^ 

914 of the tabula? snsmbss' 902. Itoaag opsratEOB of Sis oppsmtss S3®, tehs 
housing 954 prafe^lycmiple^ 
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chsts feo ffcdllifcafea to (gto^iwn rod gmsa&mmg off to feabrcteg memllxsr $02. 

13*a hoosix^ 954 22^ b© febstoted fcosa az^ mm&sr of conveatiaaal 
commsgreaa% amfloy® mafcsgiate meh os, fag egsaapla, steal or a hmanum In a 

954 festodlea oae vsaoropsotnttaiioto 
of ©ssamfc ®6S to &oei^^ •■ 

ThQ ©omposSSm of to botijy off ©aramfe S5S Easy kchad@ ©ay number of 
mafcssM sisdi as, for ©smpl^ote^ 

tabs^tol&sSdsss^^ &S4. Dtojagopmifcte 

^i^Mtotoos^j^ 

into ©a aaaate? x^gaca ^smoJ to tetote sae^te g©2. la a p^Bfegred 
25 msk^ 

meaabss'SOS. 

M a prefab eaobcfiisa®^ to sssfimg gtares 8S8 Ms a mzibs&mfe% 
alhsiaxaHm <mr caafc tan. la a p^feeil gsbbSsjOsb^ to £3almg skev© m$ is 
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fabracatod tea alxaminum m onis* to optimally provide cW&abiMty of the Esaliag 

Tfoe esteasiaa tubs SSO is angled to &e eaaliE® skew 958, feha £Md 
psra&$aSS2, aad-ane or more outtefc jsfcs 884. Baring operatic® of 
5 800, the estaas^ tube 
material fooss feb© fluid passage 952 iato te3uMpi^^gS2 im^fctan^to 
ouiiefc js£s m osde? to ix^pset the baxdeasibl© SuMie mafe^rfsl iato aa nranroriky 
regioa to the fcubukr msmbsF la a p?efe?^ ©staSfcagafc, dwmg 

opsratioa of Si® qpparafoss $00 p tbs Esstog fe^s SSO fbrghep iadhsdso om iaM 
10 gsssaetey £feafc p^mte a ©a&^gafesciaal pfeg fat to kses^Q te%sd 5a t&s 
M^csftocsaSiiageSsswsSSS. Ea Quia ?sioaea®f 9 ®lq ffleM j^cs^^fcHBd^ 

&p^m^G8abGdimimfc,ow<^o 

tbs spacer 038 ia order to optDmally focOsat® fcbeferaasfe? of saafessMbsferosa fcb© 
15 t^o. 

Xa a ps^sfem^S ombctoarat, tte estssmoa tub® SSO tea a csbsfcaaMdlfy 
aaaukroos&^sctioa. Tjhfiesfc2asiQafcsab<&S^m&yte 

of coawsatacaaal commsmeSly sroikbfe sastetels such s% fa? esmqpla, stel, 
ohfimkM (qs- ess£ iroa. la a psz£v?F£& ©aabodiiHaeatp fete ©s&smsioa tube 960 is 

SO fatokofead fecm m hraamum in ©n&sr to cpfeaa% pwfe dMHoMMty of fts 
enteagfaa feaba S80. 

Tfea fluid passag© 9S2 is coupled to 4b® eaaliag atea?© 958, ib& estoskm 
tubs 960, o®d o®3 cs- mcs^ cnj^kt ££4. Btomg opsFa&o® of tfes separate £00, 
the fluid passage 932 id preferibiy coawys Ih&rdenabis fluidfe mfflfcsrMs. la a 

25 preferred! easifercMsaGEXfep tfes fimd ]p&eooge £32 is pasitaoasill afemxt £ho ©sateltas of 

is adapted to som^ feaydsaabSG fluidiic saateials at prsgsaaxtBs cth^S rafe 
rangiagfeamobiiutOto^Ol^pfiiaadO to3,C^g^oagfammc^tetoopfeteMfy 
jrcwrid®flrolids®fe<^ 
30 Tbec^tMj3fc39S4ara©trapE^ 

960, aad tfas QtaH progg 932. Budagopss?^ 
jets 964 ps^e^^eoa^ba^^ 
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to the ic\c8soa (Sssbsd^o^tih2Q^s^^m2ttO. M a preferred embcdimeafe, the shoe 

thshoiBSffi^954^thslte^ 
5 of aha appassta §00. 

Tii© ^arioiDS ©Bssaeats of ofeoa SSS ma^ ha eamplsd usiss/j oay sruaobsK' of 
coKroaitwaal pcrceass sraafa as, to asssragrib, Qxs^dl (samn©caom p eeraeat op 
machmsd fern ®m pscQ ©f snatesfeiL Ea a p^gfesfi (ssatedimmt, the vmiom 

a dteiii sfeaag 23 mssd m a ^teB faaom iszsrai®? to Mil out matoM torn t£se 

Sfe© ogps'ata ®0© to fosmag q ^qSIkse® easing in a sabts^ssx^B 
fomiaticsaistbi^po^t^ laag^^Qjatety 
prafejnred esabodi&aeg&t,, tha appirafeias isndWes fexWa? rasaEte" 916. East 
pref©r?®d tsmfoo&mssti, a fasffdeosftlQ MdSe scaling Itedgaablo Siafdic gggjing 
20 ffisafe^fe ^ 



Satiate ragtaa 8SS of tha mgsfc bk? tks massed 90S. Tfes 

tha fluid paassig© Th© Biga*!©^ 
28 Qgjpssmtei SttO via <&® o^tSst Qs&dl fflo oa sarolaf ^gtaa Itetasaa the 

saateMtoMiujpatlf^ 

The hajpiteisihle &aMk ssaKjmg- aaateiall Jo pfe&stj% pnmpsd into to 

5, 00 0 aad 0 to 1 ^ 



and flow rates that are designed for the specific wellbore section in order to 
optimize the displacement of the hardenable fluidic sealing material while not 
creating high enough circulatiiig pressures Buch that circulation might be lost and 
that could cause the wellbore to collapse. The optimum pressures and flow rates 
5 are preferably determined using conventional empirical methods. 

The hardenable fhiidic sealing material may comprise any number of 
conventional commercially available hardenable fmidk sealing materials such as, 
for example, slag mix, cement or epoxy. In a preferred embodiment, the 
hardenable flu ids sealing ma ter ia l comprises blended cements desi gned 

10 sperificalfr for the well section being lined available from Halliburton Energy 
Services in Dallas, TX in order to optimally provide support for the new tubular 
member while also maintaining optimal flow characteristics bo as to minimize 
ope rational difficulties du ring the displacement of the cement in the annular 
region. The optimum composition of the blended cement s is preferably dete rmined 

15 using conventional empirical methods. 

The annular region preferably is filled with the hardenable fluidic sealing 
material in sufficient quantities to ensure that, upon radial expansion of the 
tubular member 902, the annular region of the new section of the wellbore will be 
filled with hardenable material. 

20 Once the annular region has been adequately filled with harfensblefhi^ 
sealing material, a phig or dart 974, or other similar device, preferably is 
introduced into the fluid passage 962 thereby fluidic^ isolating the h^ 
966 of the tubular member 902 from the external annular region. In a preferred 
embodiment, anon hardenable fluidic material is then pumped into the interior 

25 region 966 causing the interior region 966 to pressurise. In a particularly 
preferred embodiment, the plug or dart 974, or other similar device, preferably is 
introduced into the fluid passage 962 by introducing the plngor dart 
similar device into the non hardenable fluidic material. In this manner, the 
amount of cured material withm the hateric^ of the tubular 

30 is minimized. 

Once the interior region 966 becomes sufficiently pressurized, the tubular 
members 902 and 915 are extruded off of the mandrel 906. The mandrel 906 may 
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is ESBSEd oo& of &e espsaam parKoas of the tob^asesabs^S02si^91§Hs^ 
thsgupportmemtra'804 Bt^^esSsaampeoo^ 



6 ^!^®*<^OT4feprefe^I!ypll^ 
ktew*^thspJ^o?to974iBto{^ 

& msm^aBsl msaaeg. The pSng as dart 974 s^p sampras eay oumberof 



10 P^^ths^^M^&^pli^^ 



Ate pkceaasat of the ptag ©r dnfcffMfatfaoftaHpMBaiMlthBKm 
hardesable mme wttmM is P^e^ps^tototomte^i^ a g8@Qt 

3,000 gBlllosssfajiBi im oste to opfciasg%aafea<3a the feiiWsB-sassjbs^ 802 ®ad§15 
off of the masufcaB SOS. 

Foe dypical fcnabute membere 802 assi 915, ths estetastoa of the feahslas' 

20 oftb^mtedoffiesis^ Jaopsotesd 
enDbsaraaat, ^srtra^i^thetob^ 

1,200 to 8,500 pa with a am safes of ofcjyafe <KD to 1250 /ptoasfedEnato. 

Duraig the estaraoa psocess, the maa^msaiyberaiesdcmfcofthe 
25 espeade^postbnsoffe 

F*<^^™Ed^TOi3 

members 802 aad 815 at sstos saagfoff from afecafc 0 to 2 nfss& m osdsr to 

80 pamHiMeHpsa^offe 

basdeaahis SraMie seaimg mate&l; but art o feet ft* ft&aafr adjasfcasat of 
oparatHig parametesEs Smmg oparsiMoa ispsreseated. 
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Wheal the uippsasr ead portion of the tubular member 9X5 is essteuded o2Fof 

816 rail preferably eoatect the interior su^fece of the timer end juration of the 
osuafcingcsass^fcDfe^ Theeoatsjcfc pressure of the 

q $r&tfkzm& (smfemJiMfmfe, £te coBfcocft p^sssur© of fehe cr^Esis^pz^Jom^ tetea the 
icappsr w& of this fcehmJar meanbss* 815 m& &® (Edsfcmg ss^ioai of ^©Sfibore c&msig 

pre^iffifis to aetfoafe® the g2al^mgEahssna amd pwrenifle ppfcagnsJ ia«ri«frMMw> thsrt 

h&xdsrfjlte fEkMk mteM rail foe <sneta>EabBy rampsdl dtosm ^hsia ths aasadsdl 

15 ooaddsa 5?des£2 of ps^usne earassil by the complete (BEteaMoa of th© t^mlkr 
m/Emte 91B oSToira&fi espaiodable mamdreE 90S e&a ha iswwi 3a Qprofinrod 
embc^imaHit, the opsrs&ag prepare is seduced in a suifosta&fcklly Im@a? fasMoa 
&om 1WWL toabout l(H&doriagthe-e^of theentma^ 

the ssmBfesi SCS has mmpk&zd oppmam&fosify all bat albcefe the last S feet of ®xe 

sate of the hafd^ahle ffluaid&c sBalmgmatadal a&d/os 1 tlh© aoia hsFdeaable flmdis 
naafcssMay® controlled durixv£afflph©sss©f the apemtioa of the apparatus S00 to 
minfaffliae shock. 
25 iyt£^t^%,o?m 

mmab^SMnnoM^fcodbss^t^ 

AlfoamafeaBy, ®g m mmhmafam, a szimfegli ^frehibg gfagfco^ s&pgffdjdM 

SOS. 

30 Oaeetheesteuaoapjroce^is^m]^^ 
the TCefflbo&>2. iBaprrfeFs^enisbadiE^^ 

maadral $0$, the mtsgnty of the fltsidk e@aU of the o^i^ingjoixxt bstrcreen the 
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tapper parfctoia of £hs tabular aaeambsr 8)15 oad £b© iosrer postern of £be esis&mg 
jaaatbsfcromfeisp^ 

of the <Esssf±ag cassag is Bflfisteta^'&m-fSia ramml por&oa of assy of fcbe 

wifchm fcb© ouaulair irsgEsra ba&7©25& £&3 @E&m§®& taboakr aafisabss' 915 mad the 
esis^i^ easing 

Pfesfebfyo^^^ 

cjf ead^p^esabfy fe^te &s o^mdM feabalaff ©s^ksrs W% mdl 918 mi am 
orate jraMorofar te&vs of (Sjsx^g festa^jQ QesMee e^afag MstoflaL Tb& bofcfcosa 
porfcioa of &s agspMrato ■ 80© essapdsmag iSa® (Acq 83)8 2os^ fcbsa bs Emotfgfi fey 

Sn an alteaag^s <ambo&a®^ dhamag &s es&oMca procsss, jft may b© 

qff»tafttm finish 

aateio? eDHBgjoasafcs. 

In partiadar p m a p^srasd smWfcmfep cosa^osStioa of the iafc&rfor 
25 *^oas of ^ emi^ 

30 coroe^is^ & fcMs Miasms, m &s eraafc of q 

taaDboiraL 



Rsfemmg' Blow to Figs. 10a, 10b 0 ICc, ICd, 20s, lOtand lOg a miefchcd mad 
©pp&m&as for o^&fcisag a &@-bgek Kaer m a s^elSwis^ ^fll nou bs doseribsd. As 
flkisfeited m Fig. 10a, a wDbofie 1000 ipdM®m& m a subte-gnissa foma&QHi 
2002 SacWb a fcst casiiag 1004 oad a cseoBd essfesg 1008. 

osmsks 10 JL0. Tb@ sssoad caaiiag 100S prfsr&bly iadudleo a feairalar liaer 1012 

a eeasassft aasrato 1014. In & p^emd embodis^^ 
is formed % <sspmdiia^ a tatak saeaabsr suibstotially tembadl abmra rafe 

10 Ba a psstiEsfes^y prefered QBabcdi^^sifep oa sspjj^. p®rfcksa ©f tobvite 
JiM£i012<Draarl^ to&par£ci3ton^ 
pSTsfared ©^bodiMasafep sua rate? o&n&i&s of tSa© raippar jpairSofia ©f tfeis fcSBbsBlas 1 Mest 
1012 meftadtes ©ae or ebojhb Esoliag mm$k$gu 1016 for pwidsag © 'SvMie 
bsttSTSsa tbs fcazbulsu? Imers 1008 ox&d 1012. 

15 JMem^ to Fig. 10b, m oi?d^ 

th© croidlap bstossax feb© fkafc aad essoad Map, 1004 md 1000, sua oppamfeas 
1100 is jp^sfeirsbly pswidfcd teit iadudes ©spsxidflMs mamdrd or p£g H105 5 a 
tubular msmbsr 1110, a obcs 1115, csae or mora cup ssals 1120, a fluid passoga 
11S0, a iaM paesag© 1185, am or moim flaM passages 1140, esala 1145, w& a 

20 axp)^ m!3mkar 1150. 

TfoQ GspaMalhfe Eaamfesl <djt pig 1105 is eoispM to oM fasppsF&d by tSse 
s&pporfc mesaber 1150. Ttos aspsxHtable xaasids©! 1105 is gs^sfesbty adapteS to 
coD&soU&bly eiqpand m a medial direction. Tfaa ©spandabliB maadrol 1105 siay 
comprise amy numbar of coa^nfcionaS commercially stvsikibla espsadebie maadrsLs 

25 aatodSSsdtoac^rdsflOie© 
OTibodimeet, ©bj^^ 

subst22jaM©% as dkdoesd m UB. Pafc. Ho. 5,S4§,0S§„ to feeSoaiifQ of wMA k 

iaieosnpomfc^ta^b^ 

pgecsafe dteriogaire. 

30 Tix© feaWai? s&eHuber 11X0 is cmapled to assd supported by £ta espaadabto 
maadrel 1105. Tih^feHbwtoMsas^ 

<gjrtmdedoffof^te(Eigmxdabl©maadrei 1105. Tb© tabular msaabsr 1110 may be 



fabricated from assy anmkar of mraftmnfe smcb as, to example,, OiMeld Covmtay 
T^uIsurGcods.lScasoa^t^^^ faaprefe^embodimeat, 

The iaaes- qes! outer diamotesa of a® tnibiitarBBEBAerUlOns^ra^fbr 

1120 pssgfcsab^ ©OEspisss a coM mssabsr. 

10 ^iM^Gsabo^^ 

1210 is otoftted, psfftsoted, off ctovsfcs mtmsi to ggfe& er Glow 4mm to 
asaa&al 2105 sta & ©bss©8®4ss tto asfemolsia ®f tsbfemssabap 2120. fea 
prafssssd esabedtaisaS, to Eamga of to tesfoetes saapbsa- 1220 is limited to 
minimfa3 toposs&flife? of badkliaff. tori&sfe^tob^snes^ 

15 *b*k^oftotob^m®mb^ 
to 20,000 fet is !aag£a. 

Tfes alios 122S Jo ewspJed to to espaadssbi© samig^ 1206 ax^ tite tubukr 
aasmbafflllO. T^^nimBet^^a^jf^m^uu. Ike toa 1215 sasy 
esffljpries say atsaafcss- <af eoarontoasi]! ©Bsasaeg«i£% a^iablla sbcss aucb as, for 

wifeb a csaliag ^ss^ q Eafe^h staa p&g SBadsgsd 5a ssaxftaas v&h to 
tesdii^oftbspraes^disdio^^ Eaaprstesd ®E&adiaseafc, tosb©8ll25 

phiff side porta mSktag ©Sf of a© <s& post ereafflabte from Hallibtartoa 



ps^safe dfedosBiEi^, ia sssdes? to ©p&aBaoSHsf grands Ots tofiKPfe? sasaaba? 110© to ftbe 



isolate to iaterioip to tobote at3^22(Wofte P ^ 3 kteb 5 iLwpS 0ff b a 5 
esated, sad optima% gjs^ oafe of fea ^ 1125 aftss- eomple&oia of to 

30 ajgtaasioa^csaeffli^opsraflM^ 
Mapsefe^ssSMMfeaa^ 
P^ll<^iafluidieeo>i^^ fcfldB1 
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£hasfc^I115Rx^s€tshsrtiji^ 

sho® 113IS and tubular member 1110. In&psrefora] embodiment, ths shos 1115 
iacinxdeg one or mora of the Staid passages 1 1 40 each having an Met geometer? that 
caBETgggg^adartandl/cffab Jn fchisiaaaaner, the fluid parages 

5 1140 can tafis&bdofifhymt^ 
the auMpassag® 1130. 

Tib© cup sssd 1120 iaemipledto 
Tho cup SBffll 1 120 prarants foreign materials &om sntaing &a interior region of 
fchafedW^m©^^ Theeapcsal 
10 1120 eomprio m& aumbs? (off can^^&toia&l cDEam^ds% sroSSahte rap cask 

©geosrdaffl®® ^ith. ths teeshta^s of the pssassat dMoosr©. to a p^ate^d 
©mbadlfeieat, tbs eisp E3&1 1120 (comprises a SIP exp p a^aftsbls from ISaJllxEs^uffenaa 
Enisrgy Services in Balks, TH in ordor to optimally prowte q barrier to debris and 

15 contain a body of hxbsfcsmt. 

The fluid pssssig® 1130 psraits fhiidic materials to bs tansportei to and 
from the interior region of the tubular member 1110 h^m7 t&&© Qspoa^abl© 
Msmdrol 1105. Tho fluid passage 1130 h coopled to w& pedHoned wstMa the 
suppose s^sante* 1150 and th© es^amkbfe sxnandrsl 1105. Tbaflmdpsssags 1180 

20 p^f<srf>^ esteda £fo>m a position e^csat to fcbs srarfess to tha feottom of to 
©^pad^lQsiasds^llOS. Th®3Mflpas§2^ llSOxsps^^^ 
a emtefces of the apparatus 1100. Ths fluid passage 1180 is preferably ©sleeted 
to transport mtomk such as osmenfc, drilling mud or ©posies at fkm mtss and 
pressures ranging from about 0 to 3 .000 g^Hoaa/mmuts sad 0 to 9,000 psi in order 

25 to opt&aa% parable OT&ldesxt opsmtm^ pressures to droakfea ffhaidfi at 
Qp3gatacma% is^reteflfc mfesa. 

ffeflmd passage llSSpssmi&fl^exas&sri^ 
passage to £he interior offes tubular membs? 1110 Mow mandrel 1105. 
Thg fluid passages 1 140 permits fluadic materials to to feranaportsd to and 

30 &om tfcs rogion esterior to the tubular ratsnbsr 1110 ond shoe 1116. The 2kdd 
passage 1140 oris eropM to end posn&smsd within to shea 1115 in Smdie 
communication with the interior region of the tubular member 1110 belarcy the 
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{^spanckibl© mfimdrel 1105. The fkM £s^d$23 114® pmafer&bly ba^e a cross- 
sscfcamslshapathatpsraxite^ 

pa^ges 2140 to thereby hhdx ftarthsr pssgs^g of fflmidie m&tsmk. Is this 
maxmar p fche interior iregsosa of th© fosMsr saemhsr 1110 belkKy the espsmdable 
5 mmdirel 1105 cm b® ffaMiely ifiokfcfl fiom fee £®gfo& esteio? to th© tabular 
membarllQS. Th&p^raaStgtfcsiafcs^ 
the (Bspaadaible maanfiFgl 3105 to &3 psGgamssL 

Tha Quid passages 1140 Erap^cs^fr j^odfioK^almi^^ pariptay of ths 
she© 1116. Ths fitairil ps^o^as 3140 prdfeahl^ C25©£te$ to coa^y aasteMs 

10 Efidlxaa<§2E^tpdxil^^ 

Sakt gsoaaotsy that ess* yssgiTO a (iarfc oad/or a ball csaBkig nmeaabs?. Ssa this 
15 axua&niar, the fliaM pa^sgas 1140 cam lbs- oaled off Ijy Safesdudag a plug, dart 
and/or ball sealJag efasraats into the flsaM pssgsig© 1130. Sa a psrafesrodl 

la aa altasast&Q embodfan&at, fc&s haeg of tEso ohss 11 15 mdsade© © oSagk 
Mat psass^ ©mopled to ^ 
20 of ottos? dsaite^^ 
to6raSMdi^i^^ 

Tfes oaSs 1145 gfs esflSgiM to md msppm^ a ©ad portion off tits 
fciaforate mombssr 1110. Tbs g^sls 11<^ ara f!h^ 

ofthelos^e^poE&oaofthst^^ *K&9 ssals 1145 psnait the 

25 o^fcri^piag joist b3&^^ 

w& pasnSoa o(?th& WkalaF jo^sifc^ 111© to to fiteMsd^ Esslfe^L 

seals 114® ©msBpgass oay smrib^ ®? ©gja^atSaiaal ©omESKgi^alHy 

©TOikfoJ© caals saach QSp for esamgaplls, fesd, Evahter, IMc® cs? qjrec^ skills 

in accofftoc© ratk tlh© tsaekmg© of ^ pssssst dfcsksscee. la a pss&ssssfl 
30 ambodlimisotpth© £2^11456^^ 

&^ HoMnsrtom 



-47. 



to withstood £be range of typical tensile auad©ompm®^tods. 

In a p^emed embodiment, tkese^ 
a suffirimfcfeic&onalforo© to support the expanded tubrcaiar member 1110 feom the 
S kabiateliai^lG88. laaps^^ 
seals 1145 ranges aboat 1,000 to 1,000,000 Mm tei&oa and eomprasssoia m 
o^der to opMmaDy siapgiorfc the ©spasdsd fcabsta? Membsf 1110. 

Th® support snssabasr 1150 is ©cmpied to the expandable mandxei 1106, 
feabtdar sasmbsr 1110 9 shcs 1115, ebbS 1120. TS*a support g&esabsr 1150 

1© pssfe^l^ ©DXEiprigss-oa oa™ks- msmbsz kros^ csMdimt cfeeagtfe t© t&s 
spspaEsfeaa HO® M» to OTfflbose 100©. 3&a q p^efer^l e^fectffc2Et» ©Dpp^ 
susmbs? 1180 Sastte fedndss oxma 0? mop® eDEre®n&<md <ssateiS5os?s (mot 
atofeitsd) lb Mp stabffigs to feaakfe mmate 1110. 

In a prefon^sd smbcdlisiQEit, a cp&2i£3&7 ©f luibsicsiiiit llSOispravidediinthe 

16 X3$m abcro fcfcs espaadBbfe msHatel 1106 ssxfeia fchs intake of the 

fcaabsal^msEDibsr 1110. la fcbia mggmQg p fcte Ggtibc-rogifaia <af ftjfoa fonfaml/av mamW 1,110 
ofiT of $h& ©spandabB© xaaadyeE 1106 is facilitated. The lubricant 11S0 soay 
coss&pms axuy nxmbsf of ©aa^Entsoa®! commema% available Hubricaats siacbi os, 
far ®zsm&k2» I&bsipte&£» cfalorin© tesi Mbsiesmte or Okas ^fcksiss (3 100 ) . 

20 Xxa a pgr@f(35£\£& Q2ab©dfaaat» £te tabrkaEit 11S0 ©ois&prBsss Qnm&K 1600 ikafesss® 
(3100) ovaffldbla fera Qtaas ILaxbrisants Ekpjripm^&fe Co. fca Hoaa^on, TSL in 
Oirte to <^ima% 

In a preferFBd oiabodlisjeat, tbs support mesnbsr 1 160 is thorough dseasd 
prior to assssabiy to the wammg portions of the apparatus 1100. In this 

TMs nniafesasss to ipessMM^ of feaSpi aasrfesxM etojgpng fes ®mj 
pgtsgagaa of sppasmte 110® and £0 mgws fet a© ffcs^pa mateM 

totssfes^ wsl^s. tihe ©sponsion Eoaadirsl 2.105 daxrissg tba estesrajca p&aoce^. 

In a partteaateHy pspeferrad embedment, the appamtus 1100 Mhw^ a 
SO p^eko? 1155 rnggk^ te> &3 Ibcfttosa cscSioia of she® 1116 for kok£mg 
£3^E$gfo©<5iftbG^ 2Btbismsmii2P,ligsMk 
xnatoKjlsasta psre^aafesdfeom entesing&s Esgksa of t£x© ^Eboir® 1000 tetocy &s 



&pgparat*fls 1100. The packer 1156 may emsaprte assy aamabsr of conventional 
cammsrciaHy available psaefcsrs sweh as, for eaaEaple, BZ DrilS Packer, SZ SV 
Pad^or&dKin^te la a p^fe^ ©rabodimcnfc, the 

1156e^mpri^mEZBs^P^ 
5 BaBag, T5L la oa altsr&ai&ra embadim^ a Mgfo §d sfereEgfe pill may est 

the packer 1156 may h& amMzxL 

M a pipafarad embcduamt, bsfora or ate* porftaoiaing t&e apparatus 1 100 
^i&m Abb wUbor© 1 1 00, a omapte of rcdlb©z© TOtasss air© eamaktodl in CEtter to 

1© <B0S^fcll!afcnO&^^ 

dog^^raad^So^i^^ 
1105. 

15 praa^sdl from a sox^&e® tes&fim sato the ffMd pass&go 1130. Tfosmmtezwl 11(50 
fchea passss fecsa fc&e SteM psggg^s 1130 into Has mtaaor rggfoa of t&© feaW&r 
msante 1110 bloy &2 s^adoMe joasndral 1105. fbsniMiteWllTOl^eHipa^gs 

The srateM 1160 t&sa osifcg tbs ©pgmmtass 1100 sad ffls feSae oaEmlar region 
20 boferom £ta estof of <*Sa® te&War j^ssate 1110 arf iiafesdor \^I1 ®g 

toib^Ma^lCOS. CaaGsffii^p^ 

USD to fill up afc Jeasfe & poor^of ^ammteg^g^ 

"® mmtorkl 1160 saoybs pssapsfi M£© tat® ammtenr region &fc pinasg&ires and 

flow rates rmngfla& for ©sample, from aboofc 0 to §,©00 psi end 0 to 1,600 
25 g^aafa^ire^ 

mto «ts assKiilar Efc^oa afc pEosssaj^ and fis^7 rafesa ^ss£afea% dsssga^a for <Sxe 

easing ota to 

sraiaM^ n» op torn flow iratos 

for-essnaple, steg mis, ssaaeafc or ^ra^. la a ps&a^ <gmbcfi5m^ tfc@ 



hardenable fluidic sealing material 1160 comprises blended cements specifically 
designed for well section being tied-back, available from Halliburton Energy 
Services in Dallas, TX in order to optimally provide proper support for the tubular 
member 1110 while maintaining optimum flow characteristics so as to minimize 
5 operational difficulties during the displacement of cement in the annular region. 
The optimum blend of the blended cements are preferably determined using 
conventional empirical methods * 

The annular region may be filled with the material 1160 in sufficient 
quantities to ensure that, upon radial expansion of the tubular member 1110, the 

10 annular region will be filled with material 1160. 

As illustrated in Fig. 10d,oncc the annnlarregion has been adequately filled 
with material 1160, one or more phigs 1166, or other similar devices, preferably 
are introduced into the fluid passages 1140 thereby fluididy isolating the interior 
region of the tubular member 1110 from the animlsrregicm external to the tubular 

15 member 1110. In a preferred embodiment, a non hardenable fluidic material 1161 
is then pumped into the interior region of the tubular member 1110 below the 
mandrel 1 105 causing the interior region to pressurize. In a particularly preferred 
embodiment, the one or more plugs 1165, or other similar devices, are introduced 
into the fluid passage 1140 with the introduction of the non hardenable fluidic 

20 material. In this manner, the amount of hardenable fluidic material within the 
interior of the tubular member 1110 is minimized 

As illustrated in Fig. lOe, once the interior region becomes sufficiently 
pressurized, the tabular member 1110 is extruded off of the expandable mandrel 
11 05. During the extrusion process, the expandable mandrel 1105 is raised out of 

25 the expanded portion of the tubular member 1110. 

The plugs 1165 are preferably placed into the fluid passages 1140 by 
introducing the plugs 1165 into the fluid passage 1130 at a surface location in a 
conventional manner. The plugs 1165 may comprise any number of conventional 
commercially available devices from plugging a fluid passage such as, for example, 

30 brass balls, plugs, rubber balls, or darts modified in accordance with the teachings 
of the present disclosure. 
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la a professed (SEabcdimeat* ibs pHogp 1165 eoaaprise low density rubber 
balls. M an sStoas^s gsabotimumt, for a abas 1105 taing a common ceatral 

Ate* pkessa&afc of ptogs 116§ 5a &$ flisM passages 2140, the non 

fcEa© tabular msmbsj? 1110 Bjstosr to smaflrail 1105 ©fc pressures and Sow rates 
smxgia^&om a^p?0EBaBa^^ fes> 8> P ®O0 p*£ osad) 40 fea> 8,000 galtoas/min. 
la aps>2fc©d smbodtesafe, aftepte^^ 

1140, fcb© aoa tardeasMs saateki 1181 is prfeaably ptxmjpsd into the 

10 mterfeffsgta 

g&Hoaotaia xa 

For ^pisal Wj^ste m^tea 1110, to ©atesssssa of fefes Subtalar amahe? 
1110 off of fcb© Qs^aafeSsHs sasmdEdL 1105 rail bsgxa rcbsa tbe paaasaisa of 
16 iafceriarsTBgiiQaGtf^^^ 

esamplte, ^msxma^ 1200 fco 8SC0 pal la & pinsfesd ©BssbcdSmsat, the 
estoiMoa of Ox© tubular aasHalm* 1110 csSTcf &a ospaadabb msiaufesl 1105 bsgias 
wJaen pragma of iatew s^ptm of ftte W&r&te arsmbsr 1110 balow fee 
maacSM 1105 ireacfcao c^^DE^ife% 1200 to 8580 psL 

out ©f feb© (s^^dsS jpm&srn eg gbs ^fesfaj? t^s^ksF 1110 at rates magiag, for 

Ha © gssstesfl rfA^ofeIteap*2ffl 
lllOb^minters^dita 

SO *ffl©safc3ffmO,sfclaffi^ 

is effected % eossipsss^ 
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the weDbore casing 1012. In a preferred embodiment, the contact pressure of the 
joint between the expanded section 1180 of the tubular member 1110 and the 
casing 1012 ranges from about 500 to 10,000 pet in order to optimally provide 
pressure to activate the sealing members 1145 and provide optimal resistance to 
5 ensure that the joint will withstand typical extremes of tensfle and compressive 
bads. 

In an alternative preferred embodiment, substantially all of the entire 
length of the tubular member 1110 has an internal diameter less than the outside 
diameter of the mandrel 1105. In this manner, extrusion of the tubular member 

10 1110 by the mandrel 1105 results in contact between substantially all of the 
expanded tubular member 1110 and the existing casing 1008. In a preferred 
embodiment, the contact pressure of the joint between the expanded tubular 
member 1110 and the casings 1008 and 1012 ranges from about 500 to 10,000 psi 
in order to optimally provide pressure to activate the sealing members 1145 and 

15 preside optimal resistance to ensure that the joint wMwit^^ 
of tensile and compressive loads. 

In a preferred embodiment, the operating pressure and flow rate of the 
material 1161 is controllahry ramped down when the expandable mandrel 1105 
reaches the upper end portion of the tubular member 1110. In this manner, the 

20 sudden release of pressure caused by the complete extrusion of the tubular 
member 1110 off of the expandable mandrel 1105 can be minhnhyri In a 
preferred embodiment, the operating pressure of the Quidic material 1161 is 
reduced in a substantially linear fashion from 100% to about 10% during the end 
of the extrusion process beginning when the mandrel 1105 has completed 

25 approximately all but about 6 feet of the extrusion process. 

Alternatively, *v ™t r ™"™™*™ , » nhnric absorber is provided in the support 
member 1150 in order to absorb the shock caused by the sudden release of 
pressure. 

Alternatively, or in combination, a mandrel catching structure is provided 
30 in the upper end portion of the tubular member 1110 in order to catch or at least 
decelerate the mandrel 1105. 
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BtsSzxzing to SSg. 10f f once the tzzteumxm parcels is completed, the 
expandable mandrel 1106 bs flesmreed ffrom fehe ^aUbcir© 1000. la a preferred 
embMmzmt, either before or ofiec the seeootoI of fch© (sspsadabl© mandrel 1 105, 
the integrity of the aaidie seal of tabs jaanfc fcefc^ssa the *xpper portion of the 
5 bab*^ member U10 
v^^ainvm^m£ims&}^ ff ftaMSe e2©1 of ^ iannfc befcm^ the 
pasfcaoa of 4he fcabskr meaiabsr 1110 and fite npp2s> porftaa of the tubular liner 
1008 is eat^actay, Qxea tka tgasaaflsd paEfcfoa of ^ smteM 1160 srithin the 
espaadsd foxtail member 112® is thssas^mswsd m a soa^saMosial maiaaer. The 
10 rccataMl 

As iStosteitefi m Fig* 10£ $sGtfe&$$? any z&mtmmg ©ami material 11S0 
OTthla th© anterior of tha Qsjpaaded feoWsiF msmfcs? 111© is fchan iremcrasd in a 
conrafttic M MJl xmxm®? wsng a easrem^na]] driK string. Hfe c^aiaa^tie-back Kner 
15 of casing 1170 iBdaate^cs^^ 
la^er 1178 of caiirgd ma£ssM IMP. 

AsfflustsmtediaFiff. lO&tomsiain^bo^^ 
1100 comprising the shoe 1115 psto 1155 & tfeea preferably mmd by 
drilling 01st the ohoe 1115 cmd pSEfeB5? 216S wnis&fg ©on^intsonsjl driSlsng" methods. 

i^appsiifossSGO. 

for hanging® tu^^ 

Aa illustrated in 1%. lie, a ^elites 1200 is pcafcfoned in a subtemmean 
25 fomatkm 1205. The CTallbcs^ 12C0 tesfefej oja osfc^sig esisfciom 12 20 hawag 
a fck 1S15 and 021 ansabs- ©sfe Is^ar ©f 1220. 
tofcstotooE^^ 

a drill string 1225 2a ucsd 5a a rail teamm umwiES? Go <3riffl ©Kit material ft-oss €Ihe 
sabtegsneon fommafion 1205 tog<mzawx7G3£&m 1880. 
30 ^Eikss&s^ml^ 

in a ®abfesrcsix3i(M5i &^mMm ts ^m^^^m^f^^m^ s^&m 1230 @f &e 
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pig 1305, a tabula? member 1310, a she© 13 15, a Suad passage 1320, a fluid passage 
1330, a fluid passage 1335, ssals 1340, a support member 1345, and a wipsr phng 
1350. 

.The enpendable mandrel 1305 ns coupled to ©ad supported by tha support 
5 mEmbsr 1345. 'Hie esqpaad&ble maacteel 1305 asprefersblly adopted to eo®fealkib$y 
espoad m a radM dfoBC&on, Tfcs espazMM)!© m^fal 1805 may comprise sray 
number of conventional commercially s^aOaMs expandable mandrills modified in 
accordane© %7ith tfes feeadxm^ of the p^snt disclosure. En a preferred 
©mfeadsmeatj, £te esp&Edabie mmd&d ©ompdsss a bydirmalk s^aaaiosi tool 
10 ^^tofe^y os <fedtodl iba U.S. Pafc. Ho. 5,$4S f C®5 s His fetax^Q of wfeiieto is 
itorpoira^h©s^ 

piT32®t SssdC^BBa. 

ffe© tubular member 1310 is OTjpW to and supported by the GEp&ffidabll© 
maadireS 1305. Tb© tubular msnabsr 1310 Is preferably <2spsndsd an the radial 

15 diirec&oaandiasferudedoffQf^ Tfestubutemembar 
1310 may be fabricated from say number of materials such as, for esampk, OMdd 
Country Tubukor Goods (OCTG), 13 chromium sfteel t^m^easfog or plastic 
casing. In a prefers^ essbou^^ 
OCTG. Tbe8mt^mdc^tedi®mi2te 

20 os&mpH^roma^^ 

In q pre^csrrQd GSdbo^lszsoitp isiner and oufcsr di&me&srs of £hs tubular asusssnbsr 
1310 range from aboufe 3 to 16.5 inches and 3.5tolSiad^,rtBsp3^mfymosd®r 
toopdma%pmvM(5gaMm^ 
vrellbore sixes. 

25 In q. pretend embodiment, the tubular membsr 1310 fincfedeo on upper 

portion 1353, oxa Sn&srmedJSa&s por&on 13®€>, and d lo^r portion 1SSS. In a 
profered embodiment, tte 
1365 of the tubuBarmemb^ 1310 r^^ 
18 iashesp ra^scti^y. lap preferred oabodime^ 

30 diameter of fcbsibatemisd^ 

about 0.(525 to 0.75 inches and 3 to 19 iiasfcs, s?egpeg&ff\%. In a prefer 
embodiment, the mill thickness sad outer diameter of tbs tester portion of 
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th© totab messi&SF 1S10 zmgz farm mfcscit BMtoIJ5wij&msxi&$J5bol$ inches, 

In & p^aeakrfy pssfarad (smSmdaaffisa^ the wall Ghietsasss of the 
intsra&©d5^ss^^ 
5 mill tbMfrmmM £ha vyppz? w& krznss EssScsas, 1BS5 osdl 1365, off the tubular 

mtfflmlto 1310 Moggie? to 
. ®md op&ral^y-pSEsafc &3 gfe§2mesit <af ths ag^pamta) ia areas of ■^he ^slfibore 

T&e feiWar m^zak^s- 1310 p^fesS% csspfes a coM s&ssabsr. Ia a 

1805 wh<&& ©saagdstog £fa ^fe^^naa ©f tMmlkir masMks? MHO. M a p\afcsnfis$ 
©mbcdmsn^ to laa^ of ^ S&kte sasjaha? 1SH0 ss M™tsdl to rfssmsQ 0ks 

16 the tWjuA? membs? 131© fa p^faslbty IkiW to tetassa okmfc 40 to 20,000 tot 
in length. 

shcs 1315 is raajpfed to £h© tAaksr sasaalW 1810. The ehos 1815 
pif^fessibly mcfexfies fflaM paoagss 1380 ®M 1885. Irto gSto 1315 (EomgsisB 
aa^y atamlbsr of suxjrcatioiasi <§osam2B©d% araSslbte diss© aseh as, (Tor osssx^Se, 
20 Saal H tot 

fcfcs praeaafc dli^lostox 5 ©. la a p^fessdl GrfmiiEaeaitp ehas 1315 eoxagirissQ m 

&om H&Mburton Eaes^ S^vfcsa m Bofaip T2; ®^M^1 m ecsotttoace wifch the 

1810 mto £he ^altata 1200 0 cptoa% &aSdttdj^ festofes to SoteioF of a© tuW&r 
mambes* 1810, oafi o^aa% ps^mit tfea ©zhe^jI^© <&ffl <£s£ ©ffcfea eh©3 1316 tqpo& 
the couaijdsfeten of Saa estenamoa mad ©gssseaSag cpsral&oaas. 
Inajpfidte^Gaafecdlimsi^ 
30 flutist ps^mflta^^ 
^GhcalSlSs^^^ 

onfe^tbssiK^lSlSa^trfi^ Maw^^(8m&cihgi^^ 



shoe 1315 includes the fluid passage £330 haviag am iM gsomotsy that eaa 
rseai^2 a ©raidie essMng member. la this jngaao?, the QuM pa£^g£ 1330 e&a be 
B3akd off by iate-cduciag a ptag, dart sad/or ball eeaEag descents into the fluid 

££S2£lg£ 1330. 

6 The auidpaassge 1320 pmaite flaidie aaatei^ 
feom to saterio? ragkra of @te tubuto raate 131© bekre? the s^mdable 
Eg^mkd 1806. The Suid passage 1320 is OTxpled to and positioned withim the 
sispporfc snembsr 1S4S and tte e^p^Eidfilbte msadfesi 1305. The Suid passage 1320 
p?o$8?$Mg ostoads tern a portion c^ceat to the oss&cs to the bottom of &s 

10 o^oadalbb moE^sS USDS. ThQffliMp&£2^ 

G(^teJteoftfec5pDSQtTO TteiiMdpass^ 

to ©ptimsiHly prorate sariKcEEnt operating pressures to circulate Quids at 

16 opemtconaHy ©SiciGsat raitea. 

The Q^M p&sgsge 132H) psmits fluidic rr^flwkk to be tesasjported to ami 
fcom tihe x^gion esfcesioF to the tabular msnbsr 1310 aad lakoe 1315. The Quid 
passage 1330 is ©oupl©d to and posx&oaed tsi&sa the ehoe 1315 in SMdie 
rasBrauiafetfoa ssnth the iatsrfior region 1370 o? the tubuto mesnber 1310 bakra 

20 tfea <^as5^!sMs saaaaSssi 1805. The fluid jpssssup 1330 pofosobly to a cross^ 
ese&cmsil oiuape fehat psmxfea q pSu& o? o(3D&r oa^te derates, to be pfessd m ItoM 
p©ss^l330tothi3iri^bl^ Mffisxmzmss-p 
the imtedor sxs^oa 1370 of the tubular mesabeir 1310 Mow the espaa&M© 
mandrel 1305 can ba fflmdicjy isolated from the regioa esteior to the tubular 

25 mammas? 1310. TMs psssaits 

passably gHmtEO^su^^ 

T&q fluM passage 1330 ispiefeib^ selected to eoaw saatefols sudh sss 
©smeat, dlriBliag™^ oi? 
30 to 3 P 000 ^Hoxsafeasffiut© oad 0 to 9,000 pd fa certe to op&aa% fill the aaanlag 
s^gioabafc^^^teib^^ 

1200 raK* fluidic xaateAdte. In a pi^ere^ embody 
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iaehades an Met geomefoy fchat cast raxsrae a dart ©ad/or a ball sealing member. 
Iafc^maaa^,&eM 

end/or ball sealing ckmeots into £b© &sM passage 1320. 
^^pasaa^lS^ 
S fom^r^aes^ Thefluid 
paassga 1S35 is wa$te& to aad ^^osrf wxtSm to s&d© 1315 ia flmdk 
co mmimMo a with fta fluid passage 1M ^Mgm^ig® 1335 bpref6s^b!y 
poBitioBied Bobsts^^ 
psa^lSSSispre&ss^ 
10 mud ©i? <3£3Ete3 ©fe flora sate) o&fi p^cB5S03 xoss^g tai about 0 to 3,000 

with S&Mk matei&ls. 

^£^1340ara(Bmi^ledto^ 
15 of^^wb^xajmxtelSlO. T&a ssab 184® ^ afirteposation^i oa aa cmte 
surffccsoffcbauppsre^^ Tbss2atel340 

toe up^pa?^ 1365^ ^ 
esmls 1 MO comprte ®nsy rate dTesja^sirgOQal <E®sma(emffi% aTOfflabte esals 

1340 compsisa cask naoldefi &om Steafei&& (spuay a^aikslbk fe>m Hallibwtoa 
Ea©^Se?steiaB^ 

25 to TOtJnstead Gypcsl toa&ik sad ©oss^se^v© teda. 
eris^fss5ngl215. laa^e^cE^^ 

tto esals 1340 raogea feam oboufe 1,000 to 1,000,000 M m ck&s- to vpttemSiy 
SO s^ygso^Q&ses^aded toksk? niCTiibsf 1310* 

Ute segspost ua^ate 1345 fa eras^ to to G^jx^daM© msa&ial 1805, 
taAntar nente dto 13% and GKfa 1840. His esaprparfc member 1345 
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preferably comprises m omnTiliKir memte hzrvmg sufficient stmigfch to casry the 
appsm&»3 1300 into Ox© nera escfebn 1280 ©f ^fflm® 12C0. Sn a preferred 
embcdfeaesifep &9 suppo^ member 1845 further includes ons of more conventional 
ceatessMsess (syofc nlJtasfcra&&dl) to help stsibfilis© tho tubcalar mexraker 1310. 
5 En a prefer^ tam^ 

pxios* to assssafoly to fes s^w^ por&ms of appar&feas 1300. la fcfeis 
manner, flaa m&so&ae&m of foreign mateM into the appagQfcua 1800 SsftMmimiged. 
TMs mfofanigtefi fee pos&iWIitgr of foreign aasfcsri&l clogging the various flow 
passages and vsfees of ths (apparato 1800 sad to essixs*© no Ho^d^ ms&mwl 

10 mfcesfe^ trfitfo fefes e^m^nca prassss. 

The triper ptog 185© fc ©sspld to &3 laoa/tal 180§ ^Mala &q ihaifesrioir 
region 1370 of (kakator saessfca? 1810. Tibs wiper ingfagdtes q £Md 

passa®2l3?Sfe&is<^^ The ^srphxgl3§0saay 

coxaprisB on© or more cDnvenfciioasil ecrcaanerdally aveilaMe wipes- plugs such as, for 

15 enmaple, MM&pls Sfca^p Cssamte Mdhxtocm plugs, Omsga ktoh°doTOi ptogs © ? 
three«*mp2y latoh-dowm plusg modified m eceaxdanee wMi the teachings of the 
pmsssat disclosure. In a pE^Eferred oaabodiment, the wip©? plug 1350 comaprisas a 
MuMpie Stage Osmeate fetch-do^n plug available from Halliburton Energy 
Seraoes m BgH&s, T2L modified in a conventional manner for ^leasable 

En a prsfssnrsd GS&h&MiMm&i tefo^e or a£te2? pogr&onfe&gfchs 8g>jp&ra&2s 1300 
within fhs nesy esefctan 1230 of the tgrilbafra 1200, a eoupl© dfadBwre volumes aire 
eiraakitsd m order to aw thafe no foreign saaterials are located raithin fee 
wellbore 1200 that might dog up the various flow passages and valves of the 
25 apparatus 1300 and to ensure fchafc ao foreign matsdal SaWtei sriitSi the 

pirapsi fdrcsa a bsa&on iato fch® fluid passs^ IFhe material 1380 

then jpaasea ffcom lOtaM passa^s 1320, fehm^^Q^ps^s^lS^aadmto 
30 the interior repon 1370 of the tubular maamber 1310 betov7 £he espsmdabl© 
mandrel 1805. The EaafcafiiaB 1880 fc!^^ 

the Suad passage 1330. The materiel 1380 then esits t&s op|EOTtus 1300 via the 
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fluid passage 1335 ©ad Ms tbs wxKvJax r©gio& 1390 bstoTesn £te exterior of £te 
fcdmkrsaiQmtelSlO^ 

at least a rare-fiba. of ftfaa amniik y^irnp> 1390. 
5 The material 1380 Gray bs praaapsd into feh© aairakir regba 13S0 at 
prasst^ 

l^OTgaMcieia/mlx^ Emap^esr^sEalted^ 

aEmfcOto§GQ©p^^0tol^^ 
10 Mt^QEjsreilare^ 

&r (assimpls, siag safe, ©esaeafc car ©posy. la © p^efexred ©mbodimeat* £h£ 
15 hssdeasMo floSdk eaaMag aaateM 1380 ©osapdsss Msadsd esmrats dasagasd 

Services ia ©xto tocpfeasafilly pjcwide support fa? &® t^alsrmeaato 1310 dimag 
dtell&eTOmfcofth/sra^ flffffD, Th&optfansmb&snd 

20 T&© aasmio? EQgfoa 18B0 i^feaSify is Med Gfea xaafesrial 1880 in 

1310, tto scalar raj^ 

fitted toGBi maateM 1380. 

A8tthsg^fe^m]^lld,oaee 
25 filled ^aaafessM 1880. a ^apsrdagfc imfLaroMmt tim&to&mnee, Mfafa^f^ 

iiatotoaiMpsy^©1320. ^^i^^mS^w^^FM^^m^^ 

finttjpffi&ss^lSSOlyaQ^^ Tb2^s?ctol895 

feS&aa p^eferalblly <sagp$28 wigtsr plaag 1850. 
As iltasfesfesd Ssa SSg. H<^ m a prafestmi 
30 *y^das0395s^^ 

from tbs masifesl 1305. ThQ%7^^m&t^ 
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passage 133® „ and IBtosidkSy igotating ths anterior region 1370 of the tubute 
mGaaS^lSlOfeo^th^oassto inep^en^effiatedimm 
hsB&snsbte Siaidk mateiaJ 1331 is then pumped mto the interior region 1370 
causing ftae interior sragkm 1370 to pressurise. One© the interior region 1370 
6 Irom^ flMffirimntiy pspog^imsaa^ the fcuhular raembar 1310 is ggfcmriled off of the 
&$gw&8htawBsmB^iXXI&. B/EE^theesteusi^ 

1305 is raiissd ottfc off flta espsmdsd poirtiion of the fcubulas 1 mssabssr 1310 kgr the 
smpporfc member 1345. 

Til© raps? tot 1395 is preferably pkeed into the flufd passage 1320 by 
10 fea&fcdtad^to^i^fe 

in a eoOTSsa^oittQl ebdsskssv Hxq w^2^ fios^ 1385 EDiay srapriss my sxtmb^F of 
erarontii^^ 

fog CB^ple, Muftjgfe S^fffl ffamcm fear leifceh^o^x jafogry Qgaogn kfcdiHfereB pfeffi 
orth^^ilpsffletdM^ 

15 thepyem&tdi^csuFe. Mapps^^ 

a three TOpsr latch-dow plug modified to latch ond gsall m the Multiple Sfcssge 
Camenter latch dmm plug 1359* The three mp®? tefcchrdocm plug is available 
from BsllSburton Esoc^ Ssme^s m MkSp T3L 

Affes? blceasgtfes Acrid passage 1S30 i^ng^^s^®rpI1^133(D^^s? 

20 tot 1885, to sen hss^aaohl© S&Mte ©atorial 1SB1 sasiy fee pmnapsd Soto to 
inteSor xs&sm 1370 oft p^ffi£>3g aad flow- rates fixr ©s^sas^lo, 

qpramaatdt? 0 to 6000 pal and 0 to 1,800 gaJtoaateaa m osd©? to cptimalSy 
estaadete^ la this maaaep 9 ttie 

amount of terdeasbl® Suidic material srithiia the interior of the tubukr member 

25 131© is siistoteL 

hastoahl© fidfife ®ateM 1381 is p^feraMy gmsapsfi into &a mtsrfior 
1370^ pressures ©Mffl^ 

40 to 3,000 gallons/mm in ordW to cptoa% proraJs cpssaiSnig pressures to 
80 maintain ftfaa g?^@maon pgoeess at gates sufficient to psrmife cffiugtsaents to ba 
mad© in ©peroMag parameters during ^ eEtes^on presses. 



For Epical tabular mexnbsra 2310, the estoaaicsi of the fcubuk* member 
1310 off of as® espaadfiible raacfed 1305 mil begin xjbsxx th® pssssture of the 
iateior ragfoa 1370 reaches, for egasaplfi, sppBESHjat©^ 500 to 9,0G0 psi In a 
psafere©d (gxabodxESiGafe, th© es^oaoai of tins tuburisor Misaaber 1310 off of fcbs 
5 espanatofe aaansfesl 1305 £s a ftasSea of the taWsa? sasmbsr diasaeto, mil 
fehfekassrj ©f the ftxfeisk? satsiKte 
the<^paai&oaofthashra 
tubator member. T^opSaaBmtfto^r^^cii^^ 

10 ^^J^^Q^^ 

mat of to Qsgj^siM pss^esa df &3 tesWar sa^site 1S10 oft Estso ragbag, 



ofthafcaalb^ 

15 op£tas% pswada Gffid/aat psrasss, pssmsfc cpmitor £4ps^imt of 

operation p^amste, oM mm?® op&raal cGsaplefiloia of tha <gstmskm process 



oSTof 

20 



orate* pz&mmt of the omtepping Jafefe fa tzmstfl^ &om 

of tha overling jcaat rwgm ftosa s^^mfeo^ 400 to 10,000 pgi ia onksr to 

30 hardsa^ffia^saat^ 

In thfa mmr, th© OBiMmsota 



of the tubular member 1310 nrff nf the <*yp»T^ aKi^ nn^rpi 1305 can be minimized. 
In a preferred embodiment, the operating pressure is reduced in a substantially 
linear fashion from 100% to about 10% during the end of the extrusion process 
beginning when the mandrel 1305 has completed approximately all but about 5 
5 feet of the extrusion process. 

Alternatively, or in combination, a shock absort>er is provided in I^surxhI, 
member 1345 in order to absorb the shock caused by the sudden release of 
pressure. 

Alternatively, or in combination, a mandrel catching structure is provided 

10 in the upper end portion 1366 of the tubular member 1310 in order to catch or at 
least decelerate the mandrel 1306. 

Once the extrusion process is completed, the expandable mandrel 1305 is 
removed from the wellbore 1200. In a preferred einbodime nt, either before or after 
the removal of the expandable mandrel 1305, the integrity of the fluidfc seal of the 

15 overlapping joint between the upper portion 1355 of the tubular member 1310 and 
the lower portion of the casing 1215 is tested using conventional methods. If the 
fiuidic seal of the overlapping joint between the upper portion 1355 of the tubular 
member 1310 and the lower portion of the casing 1215 is satisfactory, then the 
uncured portion of the material 1380 within the expanded tubular member 1310 

20 is then removed in a conventional manner. The material 1380 within the annular 
region 1390 is then allowed to cure. 

As illustrated in Fig. llf, preferably any remaining cured material 1380 
within the interior of the expanded tubular member 1310 is then removed in a 
conventional manner using a conventional drill string. The resulting new section 

25 of casing 1400 includes the expanded tubular member 1310 and an outer annular 
layer 1405 of cured material 305. The bottom portion of the apparatus 1300 
comprising the shoe 1316 may then be removed by drilling out the shoe 1315 us^ 
conventional drilling methods. 

A method of creating a casing in a borehole located in a subterranean 

30 formation has been described that inctadfwmstallmgatabnlar liner andamandrel 
in the borehole. A body of Ihudic material is then injected into the borehole. The 
tubular liner is then radially expanded hy extruding the liner off of the mandreL 



The injfcc&ng prafemWy iiaehxdso fcgss&jg a haffdeaahle flukiic esaliag material 
into aa onmolsr region located befcsrasa the borcihafa ®ad the (ssterior of the 
tubuto lliaisr, aad a xMm h^ 

tabular liaer balow fits© Tfes wsg&od pssfegab^ metades EhoMiely 

5 Mal^t^aaaul&rirg^^ 
qisaatifcy of feh@ aoa Ij^togbte eaallteg saafeedal mfeo As iateiog iregjoa. The 

poFSoa of Qts GzfevSmg. Tiha am feasdsadbla ffl^Sk nasofcssM So prefer 



ln» from mooted ^JsaeQ^flsr^^p^es^b^ 
20 of1^<K2^£2&il^ ^Msfti^tethar 



Lm 



An apparatus for creating a casing" 5a a bos-dhole located in a subtersneem 
formation has been desmbcd that mdrades & support member, a mandrel, & 
tubular n&gsaber, and a shoe. The support merabsr includes a &s£ Staid passage 
The maa^^ is (coiopll^ 
5 The tabular mszob^ is l^gbtos^^n^il^tai^tQk^ 

sreopmiblytsrapled. TtoBojpportirambsr 

relief pssssg®, ©ad a Sow control wlws coupled to ftbe fat IFlttM pssss^ and th£ 
pjo^ax® ^sSief p®CT®B. Th& support ^smll^lfart^ 

o&agj^topafs^^ 

msaabsr. ThQ H&ojatofl is prsfesilbly espaarilafate. Tfo© tuSmll&F isasmbssr £s 
pretend fttafc^ 

Ckiun^'Mtaal^ Goods* 1^ Th© 
15 fcubullar m®srite pr©f<arab^ 

to 165 iacta and 3J$ to 16 aache^ TbatubrateraeEs^^ 
basaplasgcyfeMp©^ Thsfedwato 
mambarpir©(te^lys^^ 

tubtalar measbsr pffaSssab^ includes one or heoe© psrasssai?© selasf botes sit an end 
20 iptMfSoa. tubular ee^sb&ibs' pffsferabily in^unflso o eoteMEJg agissiffibsr at on ©ad 
ptMT^ntoda^ Th®oh©£p^©e^y5s^^ 
coupled to the fchM Strid passage, the mist port adapted to recefrs a plug for 
blocking tbs inlet pork Th© shoa preferably is drfflabte. 

A method o f joaning a sscond tubular xaeznbsr to a first tabular member p the 
25 firsttuI&ularEJSE^^ 

febe eseoiad featralar ubr, has bssa decedbsd tot isaetate portioning a 
saandffsl ra&Mn an aatefor region of the cssczad tubular saaaabs?,, pc^ticsaiag fee 
g^g an£ eseand fectalor gaemltestt nn am creariappiag indgHflffistrip, p^ssoEissng a 
poif^nof tesafcs^ri?^ 
30 sscondtobssteromb^off^ 

member, fflrs pressaErtefeag of the poison of tho isateior ffagpoa of ths csecsad 
tubular masab^ is 



-64- 



SCO to 3,000 psL ThBps^maswaQtsgmB^mtitmof to interior iregion of to 
escoM maato 

esaiiagtoo^l^befcwsaatoi^ T&eme&cd 
6 factor pBsfe^yiadud^ 

to amstep to essoad Pirate mssntes?. Tks sastodl festo? pireferably 

iatfctetorirafciagtoOTd^ Tfcs metod ftrtbar preferably 
fectato absogb jag ^toeb. 



1Q£ 

10 ®>mata cdjas^ to m cfes^ 

pseasra© r®IMjE3ffiB^Bs afc aa sadl pas&m^toaamfe-fflisslbgF. 
A mmsom eassag Ihas teas tedl!!*^ to6 
16 aamtebodyofac^aaaMeoa^ f^tob^lias-tofomedlfrto 
pmsssofasfcrading to Mratos ^ erf a amdrai. The totoator Kaor is 

to waflfaora, aad prsasamsiag aa inteioF pofttoia of to fesSrakr Bag. Tbs 
saaaulay body of the <sws& Stesidto csssISs^ ssateial is pssfeb^ by the 

20 pPt^<^fe$s^ab^ 



of the Mtmhr linn- to prsfei^fl^^ 
tobularXSaer. Tasiate^rpos^eftofe^^ 

to peasjimrea iraagiag (from ate SOU to S.QMJ pai. Tha feabtria? liaa? praferabiy 
25 oved^xmimosas^^m^e^, ^^mmots^^^^ss&us 



™mm> easing. Tufoto Mass- to p^fe^ sapp^ to omtop to 



■ AsaatodofrepafeiagaaeasS^ 
80 b*^^^fe^d«mihsdtofefe^^ 



pressunsias a portioa of aa tofea^^aa^^ Mmks Hasr, aad zsdia% 
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espsinding th© liner in the borehole by extruding the Kaer otffof the mandreL In 
si prefer^ <snftsdim®£p ths SuMiemsteiQi Is selected feom the group consisting 
of slag safe, esmsoft, ddlliag amd, and eposy. In (a preferred embodiment, the 
method ftofthgr mchidss Shaididy teokting an Safessior segnon of the trfmlar Imer 
5 from sn exterior iregksn of the tabula? Baer. In a ptsfesrsd embodiment the 
injssfcingtffcfe©^^ 

ratss OTogmg &om oS^mt 500 to 9,000 pai and 40 to 3,000 gMomfmm. la a 
pj^efeBred esnboihne&t, the injecting of the bw^y of fluidk material is provided at 
reik&c©d©p£5?al3^^ 

a (HiWIkat, a regfoa of the tsMetf fcs? telou the msajfesl is 

masstesii £s pressErdsedl to ssresoax^g s^pBg fmm about §00 to 8,000 ^sL Kaa 
prafexsdl emkxdimsnk, the metkdfurfche? Muc^ mraHlqppag^hs MkjI©? Msies* 
1§ rath the esaafciag^ell^^ 

inehideQ eealisig the iaterffaee between the tabular lines' sad the eaastBS&gx^ellbore 
casing. In a preferred embodiment, t!te 

extended tsshuki? Sinsr using the esisfcizig , 57elIborB easmg. In a pirofoxred 
esnbodimiimto the aae^^ 

SO iatofess testossn the tabular lines' the esisthBg ^relShcs^ casing. Isi a 
pspaferffed emlkadimaat,, method to*e? ssfiSmcJes lubrtestiiag #te sagfece of tha 
msadraL In a prefeinred embodiment, the sashed tether includes abeorhimg 
shock. In a p^sfc^dl eEnbcdiiment, the misled ft&rtber includes mMtmg the 
msato! upon fehe complletiioa of the estrudmg. In a prefeirrefi embodiment, the 

25 mgEhod ftetSroff fegfadog Q^piOTMjfag the mandrell fa & ^ffiM tflfa^^acfl*- 

A &e-baeti line? for Hning (an asis&ag \3BHboir® eaang has hem dessrfbsd 
that imdiudea a tukate Mner and an flguay to? body of a eered fltaidk ssalmg 
material Thsfcuhiiilsrllx&erisf^^ 

off of am&afeL Tfcg a aanlag body of a IfaMie ga&Hng m&faaaal is coaagAsd 

SO tothetubfulgflrMnor. Innpgajfegg^ esmh ^ 

pr&e@^j of $ksmg t&3 tubular liner and mandrel tha ^dlEboTre, szed 

pressurising sn interior pox^oaoftX^tiihalspHnK*. Inap^efen^issQ&odisaesat 



from an estoior porKoa of fch© tubaaiar Ifeuer. Is a pssfssssd <m*bG&m£s&, fche 

interior por^n of to feab^ 

5G0fto 9,000 psL a p^e^^ (adbdl^ 

fisaling i tnate ri ffil iinto 

fchs tabular finer. In a ppgteed esa&odlisie^ fea frateiite liner ©rorkps with 

aEO&g? (ssds&og waKb^ csraag. M a p^fe^i sakrdMs&ft, fe>baek Imer 

fopam-indadEsao^ 
10 ©fete ™% TOHbBEvg ©sag. fa a pofe^l CT&sfes^ ttis? Him sg is 

sisp^o?^ IS© Qf^Ei^ 

An agjpaFsta @sgCT^fag a tesitaki? aa^oate fes ksm dlssedbsS £ha£ 

indues & Gv&port sseate, a saaads©^ a Mrate mssz&vss, tm& & skis. The 

support membosr mdudss © fcfc StaM pa^&g®. T&a ma&dfcgl is coaled to the 
15 support member. isssadraS indudtes a csaoadl fMd p^sesg© cpraaMy counted 

tothefirstfhiidpasss^aniateg^ ThsinteSor 

po^nofttomsin^Ji^Bsdriltebls. Thatex&toiONsaab^ 

The shoe as cmapled fco the fcubnkr sxissto. Hss iiadtarite a th&d SuM 
pssssg© opsraMy cm^sd to £h© cssond flisid pssgsgo, as mfesslair paif&on, and an 
20 estow^xttoxL Tibs mtow^ir^ <s^^ fc&aMMe. Ptofeahfy, the 
in tote poin&aa of ^nos^sE q S^ate m^ste? sued a Head baorajg 

member. I^erably, &e loaS fcagsiag Mfc ccs&gdgss a drilabte tody. 
Prigf to iatefte 
boaringmemb®?. P^<s^ly,th3loMbsaif3n^ 

Preferable astew porta©® of ths saasKtesil ec^g&fcss an <a£paia«>n ©was. 

eondafegaffcrndg^ 

por&on of &e G^p^rstos is driillshle. 

d^sdhsdp a \^ iran^ <tf 



invention may be employed without a corresponding use of the other features. 
Accordingly, it is appropriate that the appended claims be construed broadly and 
in a manner consistent with the scope of the invention. 
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Claims 



L A method of creating a casing in a borehole located in a subterranean 
flunntt tao iip comn rmo g^ 

installing a tubular liner and a mandrel in the borehole; 

injecting fhiidic material into the borehole; 

pressurizing a portion of an interior region of the tabular liner ; and 

radially e xp a nd ing at least a portion of the liner in the borehole by 

extrudrngatteasiapo^^ 

2. A method of creating a casing in a borehole located in a section of a 
subterranean formation, the borehole having an already existing casing, 



drilling out a new section of the borehole ad>»t to the atead* e 
casing; 

placing a tubular liner arid an eapandao 
the borehole; 

overlapping the tubular liner with the already ggjirtfrigf-^g* 

injecting a hardenable fluidic sealing material into an annular region 

between the tabular liner and the new section of the borehole; 
flnidkfr iaolatingt he annu l ar region between the tabular Knir and the new 

section of the borehole from an interior region of the tubular liner 

below the mandrel; 
injecting a non hardenable fiuidic material into the interior region of the 

tubular liner below the mandrel; 
extruding the tubular liner off of the expandabte inandrel; 
sealing the overlap between the tabular liner and the already existing 



supporting the tubular liner with the overlap with the already existing 
casing; 

removing the mandrel from the borehole; 



— 22 t^fa>»g the integrity of the seal of the overlap between the tubular liner and 

23 the already existing casing; 

24 removing at least a portion of the hardenabie fluidic sealing material from 

25 the interior of the tubular liner; 

26 curing the remaining portions of the fluidic hardenabie fluidic sealing 

27 material; and 

28 removing at least a portion of the cured fhiidk hardenabie se^ 

29 within the tubular liner. 

1 3. An apparatus for expanding a tabular member, coi n priang : 

2 a support member, the rapport member indud 

3 a mandrel coupled to the support member, the mandrel including: 

4 a second fluid passage; 

5 a tubular member coupled to the mandrel; and 

6 a shoe coupled to the tabular 1m 

7 wherein the first, second and third fluid passages are operably coupled. 

1 4. An apparatus for expanding a tubular member, comprising: 

2 a support member, the support member including: 

3 a first fluid passage; 

4 a second fluid passage; and 

5 a flow control valve coupled to the first and second fluid passages; 

6 an expandable mandrel coupled to the support member, the expandab le 

7 mandrel ftwhuting a third fluid passage coupled to the first fluid 

9 a tubular member coupled to the mandrel, the tubular member including 

10 one or more sealing el ement s; 

11 a shoe coupled to the tabular member, the shoe winding: 

12 a fourth fluid passage coupled to the third fluid passage, the fourth 

13 fluid passage adapted to receive a stop member; and 

14 rm* ™» grrhftngf p*««flfp« rrmpled to the fourth fluid passage for 

15 injecting fluidic material outside of the shoe; and 
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16 at least one sealing member coupled to the sup p ort member, the sealing 

17 member adapted to prevent the entry of foreig n material into an 

18 interior region of the tubular member. 

1 5. AmetiK>dofjoiiimgaaeco^ 

2 first tubular member having an inner diameter greater than an ontj>r H»nTru>t*T of 

3 the second tubular member, comprising: 

4 positioning a mandrel within an interior region of the second tubular 

5 member; 

6 pressurise portion of ^ 

7 and 

8 extruding the second tubular member off of the mandrel into engagement 

9 with the first tubular member. 

1 6. A tubular liner, comprising: 

2 an annular member, the annular m«mh«r including: 

S one or more sealing members at an end portion of the annular 

4 member; and 

5 one or more pressure relief passages at an end portinn of th» ^t^)*^ 
8 member. 

1 7. A wellbore casing, comprising: 

2 a tubular liner, the tubular liner formed by the process of: 

3 extruding the tubular Kner off of a mandrel; and 

4 an annular bocry of a cured fhiidic sealing material coupled to the tubular 

5 liner. 

1 8. A tie-back liner for fining an existing wellbore casing, comprising: 

2 a tubular liner, the tubular liner formed by the process of: 

3 extruding at least a portion of the tubular liner off of a mandr el ; and 

4 an annular body of a cured fluidk sealing material cou to the tubular 

6 liner. 
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1 9. An apparatus for expanding a tubular member, comprising: 

2 a support member including a first fluid passage; 

3 a mandrel coupled to the support member, the mandrel including: 

4 a second fluid passage operably coupled to the first fluid passage; 

5 an interior portion; and 

6 an exterior portion; 

7 wherein the interior portion of the mandrel is drillable; 

8 an cqpandMe tubular member coupled to the mandrel; and 

9 a ihoe coupled to the tubular member, the shoe including: 

10 a third fluid passage operably coupled to the second fluid passage; 

11 an interior portion; and 

12 an exterior portion; 

13 wherein the interior portion of the shoe is drillable. 
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